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EXPLANATORY REMAEKS. 



The Ordnance, QuartermaBter, and Signal Departments are regn* 
larly represented in the exhibit, but the greater part to made np of 
ordnance stores. 

The main object songht is to present an htotorical series, outlining 
the development of fire-arms from the earliest period, and illustrat- 
ing the latest improvements, whetiier American or foreign, so that 
fair estimate can be made of our armament in comparison with 
tliat of other powers. 

Besides fire-arms, a collection of swords, sabres, lances, etc., is 
shown. A very full exhibit of small-arm cartridges is made. Ex- 
amples of range finders and testing instruments are seen, including 
instruments operated practically for determining the velocity of 
projectiles. Many relics of the Revolution, Mexican War, and the 
War of the Rebellion are exhibited. 

The Quartermaster's Department contributed the field office wagon 
used by Gen. Geo. H. Thomas during the war ; models of various * 
forms of tents used in «crvice ; and lay fisfures .showinp: the uniforms 
of different periods. It furnished, too, a quantity of United States 
tlags used for decoration. The boards of bayonets used in deco- 
ration were prepared at tlie National Armory. The llay^s of dif- 
ferent nations hung in the War Department section were loaned by 
the Navy Department. 

The Signal Service exliibits many instruments illustrating the 
processes of observation for forecasting the weatlier, with flags, 
torches, etc., used in military signalling. Weather maps and reports 
are displayed daily. 

The main supply of arms, etc., came from the Military Academy, 
the National Armory, and the Frankford Arsenal ; but articles also 
came from Allegheny Arsenal, Watervliet Arsenal, Ruck Island 
Arsenal, Fort Monroe, the Ordaanee Otfice, and the Ordnance Prov- 
ing Ground, Sandy Ilouk. Many ol>iects of interest were drawn 
from the Museum of the Military Service iustitutiou on Governor's 
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Island ; and the Engineer Department, though not formally repre- 
sented, sent valuable models of torpedoes, gun-carriages, etc., from 
Willets Point and New Yorlc. Contributions were also madb by 
private parties. 

Attendants are always on hand ready to explain and illustrate 
the use of the various articles. No enliste d men are on duty iu the 
War Department here. The following, all civilians, are employed 
for this duty and instructed for tho purpose : Charles Becht, Captain 
Ist Regiment Infantry, O.N. G. ; Edward Schleainger, Ist Lieuten- 
ant 1st Regiment Infantry, O.N.G. ; Geo. W. Vanduzon, Newport, 
Ky. ; W. B. Uitchooclc, National Armory, Springfield, Mass. ; Kin- 
ney Lowe, Newport, Ky., attendants. Albert U. Wendt, Newport, 
Ky., messenger. 

It is a noticeable fact that in recent years the greatest improve- 
ment in military weapons has been due to American inventors, but that 
the advantage of the inventions has been chiefly developed by foreign 
nations, from the want of funds for carrying out public experiments 
in this country. Tiiis is true of powder, shot, cannon, machine-guns, 
and small-arms; and many thiuLrs of American invention, now used 
incur service, have been reimported. Witness: Rodman's perfo- 
rated cake-powder ; the slotted breech-screw for large guns, etc. 

In regard to fire-arms, the very remarkable point is illustrated that 
the earliest arms made were breecii-luaders, and that all nations have 
• returned to this principle after long aijandoument of it and use of 
muzzle-loaders. The coUectiou of carbines and rities comprises 
nearly one huuiUed and lifty varieties. It is shinvn that some very 
early forms were breech-loaders, i)ut tliat it was only by the Ameri- 
can invention of metallic shell ammunition tliat breech-loaders, now 
general, became etficient. Magazine-guns were also made practicable 
by the above improvement in cartridges, and the first effective gim 
of this class, the Spencer," used in the War of the Rebellion, was 
an American invention. The more recent forms of magazine-gun 
adopted by foreign powers — those fitted with detachable magazines, 
or with fixed magazines made to fill rapidly by prepared packages — 
also owe their inception to American inventors. In machine-guns 
the influence of American invention is very prominent, and automatic 
recoil guns were invented here, though develoi>ed abroad. 

The history of small fire-arms shows a decrease of calibre from 
70-100th8 of an inch to 29^, but in big guns the opposite tendency is 
noticed. Our heaviest rifle-shot weiglis 800 pounds, while Krupp is 
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making for Germany a gan to throw a projectile weighing 3,300 
pounds. The frontispiece view of the exhibit shows the remarkable 
contrast in size of shot. 

In preparing this catalogue, great assistance has been derived from 
the excellent catalogue made by Capt. Henry Metcalfe, Ordnance 
Department, U.S.A., of the Ordnance Exhibit at the Philadelphia 
Centennial of 1870 ; and the descriptions of many of the instruments, 
and of most of the earlier cannon, machine-guns, and small-arms, 
have been condensed from those given there. The order of arrange- 
ment has been changed, however, particularly by classifying the 
repeating-arms together, and grouping the true magazine-guns 
according to the form and position of the magazine. 

The plates of the Mauser magazine-gun, verified from the gun 
itself, together with mucli of the information regarding foreign tests 
of tlie new small-calibre cartridij:<'s, have been taken from the Infor- 
mation Series," published by the Office of Naval Intelligence at 
Washington, there being no corresponding office in the War Depart- 
ment. 

Lient. E. S. Benton, 3d Artillery, Assistant, has charge of the 
transportation department, receiving and shipping stores. 

A. H. RUSSELL, 
Captain of Ordnance Army^ 
Hepresentative of (lie War Department, 
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CMNON, AKMOB, AND TOKPEDOE& 



Field-guns are the largest shown in the exhibit, but, by meaas 
of models and projectiles, the coUeotion serves to indicate t he prog^ 
ress made in the construction of cannon from the earliest forms 
— breech-loading smooth-bore guns of light weight, of date of 
the 14th century — to the largest Krupp rifle-guns of to-day. The 
forms of field-gun cnrriage illustrate the progression of con- 
struction from the Gribeauval system, used in the Niii)oleonic 
Wars, and the stock trail system (wooden carriage) used during 
the Rebellion, to the steel i^im-carriago now used. Illustrations 
are also given of the revolving turrets and depressing gun-car- 
riages now deemed necessary in many positions for heavy gunSi 
and of torpedoes for additlonaL defence. 



EARLY CANNON. 

1. Cliinese Cannon, Bronze. 

This gun was captured from the Corcans, June 10-11, 1871, by the U.S. 
Kaval Squadron, commanded by Rear-Admiral John Rodgcrs, U.S. Navy. 
Presented to the Muteumof the ArtUlery School, U.S. Army, by Major W. F. 
Randolph, Third Artillery. It is a short breech-loading watl-piece, two inches 
in calibre. The pu'ce beara an inscription in rhincse characters. A trans- 
lation made by the ( hinese Minister shows that the ^)iece was manufactured 
in 1312. The cliarge waa contained in a hollow biock, with a handle at the 
top, by wliich it was placed In petition. This breecfa>bloc1c liad projections 
at the lower part of the rear end* and these, with the assistance of a Icey 
driven above them, through mortises in the side of the breech, held the block 
in place for firing'. Tlie jjiins of that period in Europe were made of wroufrht- 
iron, like the next gun described, and cast .iruiis uore unknown. This gun, 
with other articles raeotioned below, was contributed to the exhibit from the 
ArUlleiy School, through the courtesy of BieTet Bng.-6en< J. G. Tidball, 
commanding Fort Monroe. 

2. Old Breech-Loading Gun, 4-pounder. 

Brought up by a dredging-machine from the bed of the Hudson river, 
at Albany, in 1879. Though the date of the manufacture of this piece ts not 
known, its form is predsely that of the earliest Bnglish cannon of the 14th 

<«> 
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century, and it doubtless dates bank to that time. It ia made of wrought- 
iron, witli i»rojectinf» hands around the barrel. It has a short handle extend- 
ing to the rear from the owcabeL The bore runs from a calibre of two 
indies at the breech to four inches aft the mnntle. The exterior increases in 
diameter towards the mnszlet but the iron is so badly rnsted tliat the originai 
dimensions can hardly be determined. The breech-clo.sing arrangements 
were practically the same as in the Chinese gnn described above. This pnn, 
with many other articles mentioned below, was sent from the Museum at 
Guvernor's Island, through the courtesy of Maj.-Gen. J. M. 8chofield, Presl- 
dent of the Militaiy Service Institution, and Brevet firig.-Gen. T. F. Boden- 
bough, Secretary. 



THOPIiY CANNON OF THE REVOLUTION. 
8. Kevolutionary Gun and Carriage. 

Heavy 12-pounder bronze snn, muzzle-loading; mounted on a nribean- 
val carriagre* ('aptured from the British in the Revolutionary War, at the 
battle of Saratojra. Oct. 17, 1777. From Governor's Island. 

4. Bronze (lun; calibre, three inches ; English. 

Captured at Saratoga. From West Point. 

5. Two Bronze Gans ol same pattern ; English. 

Captured at Saratoga; one bent in chase to render it ui^eleas. 

From Allegheny ArsenaL 

6. Three Coehorn Mortars, Bronze. 

Two of 4i and one of .")•} iiu lu-s calibre. Surrendered by British at battle 
of Saratoga. Coehorn mortars are li^rht pieces, which can be readily carried 
for use in the trenches during siege operations. The 24-pouader Coehorn 
mortar of oar service could be transported by two men, and it was particu- 
larly useful on acconnt of its plunging fire for shelling points protected by 
embankments. From West Point 

7. Two Coehorn Mortars, 4} inches calibre. 

Captured from British at Stony Point. 

8. Two Biunze Boat Howitzers, 24-poiin(ler : English. 
Place of capture unknown. From Allegheny Arsenal. 

9. Bronze Gun, 6-pounder ; English. 

Made in 1701. Bearing inscription, " Surrendered by Cornwallis at 
capitulation of Yorktown. Oct. 10, 1781." It is called t?ip TJpronier gun, he- 
cause it hearH tliu initial of Ligonier, an t^ngli.slt tield-marslial, who was 
Master of Ordnance at the time it was made. Length, four feet ten inches; 
weight, 546 pounds. From Fort Monroe. 

10. Bronze Howitzer, 24-ponnder ; English. 
Surrendered by Cornwallis at Yorktown, Oct. 19, 1761. 
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11. Bronze Howitaser, 8 inches calibre ; American. 

Mwlfii by D. King, Philadelphia, 1798. From Alleghenj Araenal. 

12. Three Bronze Ilowit/.ers, 2^^ inches calibre; Americ'iiii. 
Two birring inscriiuion, • D. King. Germantown." From West Puitit. 

13. Wall Howitzer, 4-pounder, caat^iron, very old. 

Fort. Marion, Si. Aagostlne, Florida. From GoTemor'a Islaud. 

14. Old Spanish Piece, wroaght-iion, 4-pounder. 

Uted al the aiege of tiie Alamo In 1886. Buried by the Mexicana on the 
eTacuation of the place after the battle of San Jacinto, and f oand by workmen 
while (Ug^g a cellar. 

MEXICAN TROPHY CANNON. 

15. ^loxiean CaiiiKui, R-pounder. 

Muzzk' inrlented hy cannon-ball. Captured at the battle of Moiitrroy, 
Sept. 23, 1S4(;. From West Tuint. 

16. Mexican Howitzer, 4-[H)under. 
Captured at the battle of Monterey, Sept. 23, ld46. 

U.S. MUZZLE LOADERS. 

17. Old Ship-Gun, cast-iron. 

Fittt'd with rings for currying. 

18. U.S. 12-pounder Field-Gun and 24-pounder Howitzer. 

Model with carriage an<l liinfior. TItis illustrates the stock trail system 
of wooden gun-carriage, used during the war of the Rebellion. The 12-pouniler 
truti here rt'ferreil to was adopted in 1850, ami modelled after the tr«n desi^ried 
by Napoleon III. to take the place of the variety of calibres used before in tiie 
French field service. It was used more extensively than any oUier fleld«gun 
during the war of the Rebellion, and it was particularly effective where the 
character of the country required the fighting to be carried on at short range. 
Weight of gun, 1,22G pounds; weight of shot, 12 pounds; weight of charire. 
2i pounds; velocity, l.+^a feet per secoml ; extreme range, 2,0^)0 yards; 
elevation, 10 »legrees ; weight of carriage, 1,175 pounds; contents of chest, 
{lacked: shot, fixed, 20; spherical case, 8; canister, 4; spare cartridges, 8; 
friction primers, 48 ; slow match, yards, 1.5 ; port-flre, 2. 

From Govemor*s Island. 

19. Three-inch Wrought-Iron Muzzle-Loading Rifle. 

Represented only by its projectile. This gun was used extensively during 
the war, and was one of the earliest of modern wrought-iron guns. Gun 

was made at Phcrnixville, Pa., by wrapping boiler-plate around an iron bar, so 
as to form a rylitidrirMl rnnss. The whole \< broiitrht to wehlintr hext in a 
furnace, and then passed between rollers to unite the bar and layers suUdly 
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together. The trttutilont are then welded on, and the piece to ftntohed to the 
proper size. The bar forming tlie core ia huge enough to leave aome luetul 
outside the bore, and add longitudinal strength to the gun. The projectile 
here shown is a Ift-pounder shell, fired. It has the Eureka sabot at the base to 
take the rifling and give rotation. This sabot is a soft nu tal cup placed on 
the base, concave side to 13ie rear, fitted with a ring-lip projecting forward 
over the eidee of the projectile, which la bevelled oif to receive It. The gaa 
pressure flatten!^ the- cup, pressing the lip forward and outward Into the rifling. 
With larf^o AwW ditlicultv has been oxporienced from ■weakness at the base 
wJuTo tlic yal>ot is fa^ti-iu-ii by an axial screw. The fuze plug is fitted with 
the J^aidley igniter (see fuzes) for starting the paper tiniL-fu/-e. 

Shot loaned by Col. J. W. Abert, formerly of Corps of Engineered 
U.S. A., now living in Newport, Ky. 

20. Model of 13-iiich Cast-iron Mortar, and Bed. 

21. Model of 13-inch Mortar. 

A centre pintle chassis replaces the old wooden platform protected by 
iron plates formerly used with this mortar, and tliis saves much time in point- 
ing, liy means of the eccentric axle at the centre of the chaaais the weight 
ia thrown on the traversing wheela while pointing. Before firing, the chaaaia 
is thrown out of <4^ear. Weight, 17,190 pounds; wei^'ht of shell, 200 pounda; 
wci^'lit of maximum charge, 20 pounds; extreme lcn^;th, 54 inches; length 
of bore, 2.7 calibre; ran^o, 45 degrees elevation, maximum chargre, 4,200 
yards; time of tlight, 50^ seconds; weight of chassis, 2,000 pounds; length 
of rail, 190 Incbea. The mortar can be elevated and depreaaed, either by a 
single handapike working in the rateheta cut in the breech, or by two hand- 
apikea fitted on to the arma attached to the trunnlona. From Ordnance Office. 

22. Model of 200*poander Parrott Rifle. 

Thia was made from piecea of tiie metal need in making the gnna of 
the first Monitor. Thia ia a caat-iron gun, reinforced by a colled wrought^ 

iron jacket, .shrunk on over the aeat of the charge; 10, 20, 30, 100, 200, and 
;100 pounder Pnrn^tt rifles were used durina; the war of the Rebidlion. Tbo 
larger calibres were cast hollow on the Hodman principle. Though never 
adopted as a part of the system of our artillery, they were largely used. 
They were the first high-power rifled gnna need extensively in war, and they 
attuned a range of over five miles. They are interesting as early examples 
of guns fonni 1 uf two metals. The larger calibres hiid but short life. The 
bra«s bjisp-riiii; of the i)rojectile for giving rotation by expansion into the 
riHing was liable to strip and tear off. 

Model presented by Mr. Howard S. WInslow, CincinnatL 

28. Oast-Iron liilles, 12 and 12.25 iiicli calibre. 

Lined with a tube of steel or coiled wronj^ht-iron. These large calibre 
breech-loa4ling guns are represented by a Butler shot, weighing 700 Iba. 
for a 12.25-lnGh gun. The Butler shot, invented by Captain J. 0. But- 
ler, Ordnance Department, haa for aabot a aoft metal ring acrewed 
on the base, the ring having a groove in the rear aurfaces, forming a narrow 
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lip on til6 OVter edge, and a wider one on the inner. The powder gases 
acting on the outer lip force it out into the riflinj? to give rotation to tlie shot, 
and check the flow of gas past the shot, at the sunie time tending to press the 
inner lip more firmly on the shot, and prevent stripping u£ the sabot. It was 
the flnt base sabol fully answering the oondttioni for muzzle-loading rifles 
of large calibre, as all others proposed before had worked irregularlyt re- 
sulting in great variation of the powder pressures in the gun. 

Americans have taken the lead in inventions for j^ivinj;: rotation to a shot 
in rauzzle-ioatlers by means of sabots. The EngUsh used studded projectiles 
(represented in the exhibit by an Armstrong 8|-inch shell), and long after 
the sabot had been used by the U.S., adopted a sabot merely as gas check 
in addition to the studs, finally abandoning the studs and relying on the sabot 
alone. Tiic Eureka sabot described before is another form sometimes used 
with larsre guus. 

Muzzle-loading rifle-guns of large calibre have been made in large num- 
bers in our service, by conversion from smootii bores of larger caUtare, the 
old gnn being bored out and lined with a tube of steel or coiled wrought^ 
iron. Many of tliese guns are now in service, notably S-inch rifles converted 

from 10-inch l^xlman guns. Though extremely useful within certain 
limits, the bore is too short to give the best effect demanded from guus 

of that calibre. 

24. Model of 12-inch Cast-iron liifle. 

Mounted on Barbette Carriage. The upper carriage has tM'o sets of 
wheels, front an«l n ar, placed betwe en the plates composinsr the checks of 
the carriage. The carriage starts in its recoil on sliding friction, and, after 
a distance of about one foot, finishes the remainder of its recoil on rolling 
friction, the rollers moving up wedge-shaped pieces, which form steeper in- 
clines toward the rear of the chassis. Tlic gun is caught at the end of its 
recoil by couplings, and spring buffers at the roar and front of tlic cliassis 
relieve the .shock if the top carriage striken. The <^nn is loa leii \\ lien liraxs'U 
back, and wlieii released ruiui promptly forward " into battery." The ordinary 

crane and differential pulley are used for loading. The muzzle of the gun 
is rsAsed and lowered by means of two circular racks, fastened to the breech, 

and moved by cog-wheels on the carriage. Steps and rails are placed about 
the carriat,'e, so as to make easy access to all parts. The points of special 
interest in thia carriage are the arrangements for checking recoil. This is 
accomplished by means of a hydraulic buffer, nine inches in exterior diam- 
eter, and long enough to secure a recoil of seven feet. The effect of the force 
of discharge, communicated to the chassis throuirli tlie buffer, is borne by the 
pintle ill front, and by tM-o set? of cfrooveil ^vlieels attached to forks sup- 
porting the rear end, thus distributing!: the strain t)ver the entire ext<mt of the 
foundations. The hydraulic buffer is composed of a strong cylinder, partly 
filled with glycerine and water, and attached at tiie front of the cliassis, 
between the rails. A piston-rod projects from the rear, the outer end of the 
rod being attached to a fork, extending downward from tlie rear of the top 
carriage. Perforations in the piston-head allow the How of liiiuiil as the 
piston is drawn out during recoil, or pushed in by ruuuing the gnu for- 
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wanl. The resistance to rapid flow cliecks the recoil, ami allows the use 
of a shorter chassis than without tlie buffer. It transmits tho lorce to 
the chassis, but in a comparatively gradual manner, without severe shock. 

In the English Vsvaneur carriage, two cylln^n «re used, filled wtth 
liquiil, and arranged so that the piston of one is being drawn oat while 
that of the other is being pushed in, connection between th.- cylinders 
allowinj^ compensation of the amounts of vatf>r in each. TIjo piston- 
hi'ads are composed of two parts, both perforated, one fixed to the rod 
and one turning on it, the motion being controlled by a projection on the 
circamference working in a spiral groove on the inner surface of its 
cylinder. This motion is so adjusted as to progressively close the openings 
and graduate the resistance of the liquid in its flow to the decreasing ve> 
lofity of rL'Coil as the i^un runs V»ack. (Sec Ivcport of Chief of < )r«lntince for 
1677 and Ittftti, lieportuf Boaril on Fortitications and other i>t'fence3, 1885.) 

The double piston-head licre described is of American invention. 

A device used on the carriage for the 100>ton cast-iron Italbin gun ac- 
complishes this graduation of resistance without double piston-heads by 
means of wedge-shaped bars, fixe 1 lon;:itudinally on the inner surface of the 
cylinder. Slots on the outer eilire of the piston-head run alonsr the!?e hnrs, 
which till the openings more and n)ore as the recoil progresses. A varia- 
tion of this principle has tapering rods, with round holes in the piston- 
hMd, producing the same effect. 

MODERN BREECH-LOADERS. 
25. Williams' Breech-Loading Rifle ; calibre, 1.56 inches* 

This corresponds to the class of quick-loaders, now exemplified by the 
Hotchkiss rapid-firing guns, the latter, however, having the great advantage 

of using self-primed metallic-cafe ammunition, to M-hich the Williams gun 
miiiht readily l)e adapted for wc- witli nio-U'rate calihros. The Williams 
guu lias a breec'li-block moving back and forth in tlie Une of tlie barrel. It 
is operated by turning a crank on the right side. Upon the crank shaft, 
which is perpendicular to the axis of the bore, is an eccentric which alter- 
nately withdraws and pushes in the breech-block to open and close the 
breech. A worm at the end of the shaft Avork3 on the end of the lever at 
the left side of the piece, the lever having a liammer at the other end. When 
the end of the worm is reached, the hammer thus raised is released and torced 
by a spring against a idpple on wMcb a percussion-cap is phused. Tlie mechan- 
ism is so srranged that just after the breech-block is closed the hammer falls 
and Arcs tlu> piece. The breech-block is supported against the shock of the 
dischar<_'c l)y the ofTontric, which transfers the strain to the sliaft upon which 
it revolves. The gas-clieek used in the Williams gun stroiii^ly resembles 
the Freyre gas-check used in tiie new U.S. breech-loading fleld-gun described 
hereafter. The inventor, Mr. X>. R. Williams, of Covington, Ky., took the 
gun South at the beginning of the Re1>eUion, and it was adopted by the Con- 
federate Government. Some of the batteries arc said to have done much 
execution. The inventor claims to have fired sixty-five shnt<« per minute. 

From West i*oint. 
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26. Model of Breech-Action of Sutcliff Gun. 

Disk-shaped breech-block, supported by a pin attached to the frout end 
of hollow breech-screw, bj the half reTolation of which the block is lowered 
into a mortise in the body of the gun, and the chamber exposed. On closing, 
the screw sets up firmly against the block, and transmits the strtdn to Jthe 

walls of the breech. 

27. Kiupp Breech-Loading Steel Rifle ; calibre, 3.65. 

This gun has the earlier form of breech-block, made in two wedge-shape 
parts, tlio whole block sliilinf? at right iuijilr^ to tlie axis of tlu' bore in 
sockets in the hrpich. Wlien the block is run in, turniui,' a Hcrew at its 
end forces the two wedges together and tightly closes the breech, the reverse 
action toosening the block and allowing it to be drawn out. The gas-cheek 
is a copper ring of triangular section, fitting in a socket in the block, and 
expanding under the powder pressure to completely close the cnu k whidi 
may be left between the face of tlu> idock and tbo end of the barrel. 

From Ordnance Proving Ground, Sandy Hook. 

28. Hotchkiss Breech-Loading Steel Mountain Rifle. 

Calibre, 1.65 inches. This has a breech-block sliding at right angles to the 
flxin of the bore, after the manner of the later Krupp guns. It is locked, 
when closed, by a sectional screw within the block. Used in operations in 
a very rough, mountainous country, impassable to wheeled vehicles, as it 
can be packed on mule back or carried by two men. Calibre, 1.65 j number of 
grooves, 12; dei^, .076 inch; width, .80; weight of gun, 110 pounds; charge 
of powder, 2G9.5 grains; weight of shot, about 2 pounds. Mounted on 
steel carriage, to which shafts can be attached for haulini; by one animal. 
The powder is contained in a metallic cartri(ige ca^e, either of wrapped 
metal or with a soldered Joint. Hirough the centre of the iron head of 
this case is a flame hole, closed Iqr an internal valve, which is lifted by the 
flame from the friction primer, but is dosod by tlie pressure of the gas 
within the bore when the cartridge is flretl. A Aviile band of thin brass 
encircles the projectile, and this is forced into the rifling; to jrivo rotation. 
' Above the breech-block, in the body of the gun, is a sliding extractor, 
worked by an oblique groove in the upper surface of the breech-block, in 
which a stud on the lower surface of the extractor is engaged. Captain Frank 
D. Baldwin, Fifth United States Infantry, has devised an ingenious carriage 
for this gun. It is fashioned somewhat like a mortar beil. with check-pieces, 
but no chassis. The lower parts of the cheeks can be turned outward, swinj?- 
ing on a horizontal hinge, to fit on an aparejo, so that gun and carriage can 
bo padded together on a mule for transportation. 

29. New l>i CLch-Loading Field-Gun, U.S. Stetl. 

Calibre, 3.2 inches. This gun is built up with a central tube, 8."). 2 inches 
long, varying in exterior diameter from 6 inches to 4.G inclies near the muz/.le ; 
and a jadcet, length 26.9 inches, maximum diameter 9.56 inches, which 
is shrunk over the rear part of the tube, a shonlder on which prevents the 
jacket from wmrUng forward. The rear end of the tube abuts against a 
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bue ring, screwed inalde of the Jaeket, which projects beyond the tube 

ftt the rear. The French^ or " dotted screw," breeeb>bloc1c, works in this 
base ring. Tii front of tlio jacket. an»l bonntl to it by an overlapping; loeking 
joint, i» iha truuuiou hooii shrunk on to tlu- tiil)e. Its wulth between rim 
bases is 9.u inches, and its length 8.8 inches. In front of the trunnion-huop, 
and bearing close against % is the *' sleeve,** shrank on to the tube,— > maximum 
diameter, 6.8 inches; minimum, 6.6 inches; length, 13.8 inches, — and in front 
of that is the key-ring, M hich is screweil on to the tube, and set firmly ngainat 
the sleeve, — diameter of kry-ring, 6.5 inches; length, 3 inches. In front of 
that the tube is unsupported for a length of 38.7 incites to the muzzle. All 
the parts are thus bound securely together by shoulders and screw-threads, 
in a manner which presents no greater difficulty of construction tiian tiie 
shrinkage of plain, superposed cylinders usually offers. 

The po\r«lt r chiiiiiluT is elliptical: tlu- slmt chamber, composed of two 
inclines iuwl a straiLrlit surfacL', furnishes a place for the coppfr ban<l at the 
rear end of the shot to rest, the forward end of the shot extending into the 
groove part of the bore, the band bringing up against the lands, which are 
beveUed at their rear terminadon. The vent is radial, over the middle of the 
chamber. 

The riflin!^ is uniform, with a twist of one turn in thirty calibres, or 
an angle of nix degrees. There are tweuty-fuur grooves and lands. The 
total length of the piece is 90.7 inches; weight, 803 pounds; preponderance 
at end of breech, 67 pounds. 

Bretdi Medianitm. — The breech-block, 6.45 inches long by 4.47 inches 
in diamotor, is threaded and slotted, three sections being plain and three 
with threads. The base rinir in which it works is threaded and slotted cor- 
respondingly. One-sixth of a turn, therefore, serves to lock or unlock the 
block when in its place. 

The last or rearmost thread on the block is not cut away, and this serves 
the purpose of closing the rear face of the breech against dirt and wet, and 
acts as a stop for the Mock when it is pressed into place. The block is luM 
in a swinging carrier ring, 1.2 inches thick, hinfred at the left side, which 
allows tlie block to be swung to the left when drawn out, and guides the 
block in entering the breech on closing, allowing the blodc to be freely 
turned. It serves, when closed, to fill the space between the jacket and tlie 
block. This ring is automatically locked to, and unlocked, by the motion 
of the block actin? on a kev-pin. The lever liandle for turnin<r the block, 
and the bronxe handle for withdrawing it, are fa8tenc<1 to its rear end. Most 
of the guns thus far made have been provided with tlic Freyre (Spanish) 
gas-check, which was found to be effective in the experimental gun ; but the 
length of space in rear of the chaml>er allows the use of the De Bange (French) 
gas-check, which is equally effective, and this is to be used in some of the guns. 

The Freyrt ohtumior, or gas-check, placcil in front of the brcofh-block, 
terminates in a head shaped like a truncated cone, small end towards the 
rear. A gas-check ring of highly elastic steel, formed to fit the cone surface 
on the inside, but nearly cylindrical on the outside, surrounds this head and 
rests against the breech-block. The head is not in contact with the block, 
but nearly so, and the distance can be increased or diminished by the nut* 
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Bcrewp l oil to the rear end of a spindle which passes through the centre of 
the brcfuh-block. A strong spring intervenes to keep the head away from 
fhe face of the block, except when Ibe great preMure of the powder gaiea 
pfewe* It home, expanding the elastic ring against the walla of the powder^ 
chamber, and effoctually cutting off all escape of pra«. 

When the pressuro is removed the spring forces the head forward and 
the ring is allowed to contract. The expansion of the gas-check can thus 
be regulated to anit the eharactw of the steel in the gas^check ring. 

The Freyie gas-diedc doselgr resembles that nsed in the Williams gon 
above described. The latter differed only in having a split rlr instead of a 
continuous ring, the conical rear surface of the liead acting in the same 
manner to expan ^ tbc riii'r. The Freyre system may therefore be consldort d 
an American in\ v auou, at« in the case with the slott^-screw breech-block iti>elf. 

The De Bange ga9-ikedt referred to worlts as follows : A breeeh-screw 
with an interrapted thread is used as described abore. Thb is trarersed in 
the direction of iti^ axis bj a spindle terminating in a head shaped like a 
mushroom. The head receives tho pressure of the powder gases, and it is 
supported by a plastic ring surrounding the spindle and interposed between 
the head and the face of the breech-screw. This ring is composed of asbestos 
and tallow, contained in an enrelopeof cloth and sustdned by two cup^haped 
wppet rings. The pressure of the head forces it out laterally against tiie 
walls of the gun-chanibor, so preventingr the escape of ga?. 

The record of thf f^un is n« f dlows : Initial velocity of projectile, 1.035 
feet; extreme range, about 3i miles; charge of powder, ;4 ^5 pounds; 
weight of shell, 13 pounds; pressure of powder gases in gun, 29,116 pounds 
per square inch. The Hotchkiss base-fnse, described under head of foxes, 
is used with the sliell. The Steel fotgings for these guns were made at the 
Midvale Works, Philadelphia. The parts were finished and assembled for 
the first five )^'ut).s at Watertown Arsenal, Bfass. : for twenty made later, at the 
West Totnt Foundry, Cold Spring, N.Y. i ulurc work of this kind will be 
done in the new gun-shops at Waterrllet Arsenal, West Troy, N.Y. 

Trom West Point. 

30. Buffington Field-Gun Carnage. 

The carriage for the gun aboye described, and on which It is mounted, is 
made of -teel. The principal parts arc the two flasks, connected by tran- 
soms anil the lunette ; the two axle-plates, upper ;nid lower; the axle-tree; 
the wheel-brakes ; the wheels; the elevating apparatus, and the seats and 
Steps. Eadi flask is fdrmed by riveting together two plates with curred mar- 
gins. The cross-section of the margin from the ridniigr of the trunnion- 
beds to the tool-box is approximately semi-circular, the centre of the 
semi-circle beinjr in the plane of the inner surface of the plate. The cross- 
section varies fur tiie inner and outer plates, a3 the margin of the latter is 
prolonged in a direction tangent to the circle until it envelops the margin of 
the former for a portion of its length. The formation of tMs curved margin 
by a single stroke illustrates a remarkable use by Colonel BuiBngton of the 
drop-hammer for very heavy work. Two large cast-iron dies arc nseil. sha])ed 
to give the outer and inner curves required. The plate, fnf to i>roi)er j>liape 
and heated, la placed on one die, and the other is dropped upon it by means 
ct a ateam-banmier. 
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The trunnion-beds are reinforced by bars of steel, which are inclosed 
between the niATgiiMiof tiie fluk-platee and rirefted to tiiem. There are 
three front transoms, upper, lower, and rear, in the Ticinity of the trunnion- 

beds and axle-plates, and three trail transoms at intervals between the axle- 
plates and the lunette. The axlo-platey, two in number, ^^•hiell envelop the 
axle-tree, are nia:le from plates formed by dies under a steam-hammer. To 
insure an accurate fit, these plates are planed, bolted togctht r, and bored 
out. The azle-tree having been tnmed to a tme cylinder, the plates are 
riveted about It The shoulder washers are octagonal in form; to each i« 
fitted a collar or band containing a stout eye, to which the brakes are 
attached. These collars Imvp projections that embrace the axle-plates above 
and below, to prevent turning of the axle within the plates. The brakes sup- 
plied with this carriage were formed like a double-bow spring, and furnished 
with a doTice fbr detacUng tiiem, if necessary, when the wheel is locked. 
The azle-seats are mounted on flat springs and provided with steps. The 
elevating apparatus is that which was used with the carriage constructed at 
Watervliet Arsenal. The elevating screw-guide is seourod to the under side 
of the upper front transom. A later form, introduced by Colonel Buffington, 
gives the elevation by means of lazy-tongs, operated by a vertical screw. 
This form does not require any projeeUon below the carriage, and tiie car- 
riage is so constructed In oUier respects as to leave a clear space below the 
level of the axles to pass over obstructions without touching. The total weight 
of the carriage complete, including steps, wheels, and brake?, is 1 r^04 jMHinds, 
The /twiicr will have a steel body, with wooden ammunition ( 1m r , opening 
at the top like the present ammunition chests, steel chests ope mug in rear 
being found by eiq^ment to be undesirable. The inside dimensions of 
chest are: Length, 48| inches; width, 2i inches; depth, 9 inches. It Is 
divided into three compartments; the end ones 10 inclies wide, for 21 projec- 
tiles in each; the middle one for cartridges, 42 in number. Projectiles stand 
on their bases, in square compartments, separa^d by copi>er plates. The 
points ol t]» projectQes are held in pfaice by fhe cover when dosed. A chest 
filled with dummy projectiles and cartridges is shown with the gun and car- 
riage. 

The caisson body will be of steel, and will serve for tlip travelling forge» 
the chests for the forge being of same dimensions as the ammunition chest 

A portable forge, made of dimensions to fit in tins box, is shown in the 
exhibit in connection with the gun and carriage. Instead of bellows, a 
blower is used, operated tgr a crank. Carriage from National Armory. 

81. Five-inch Steel BreecIi^Loading Siege^un, experimental. 

This is represented by its shot, cast-iron, weighing 43 pouads. The gun is 
built up after the manner of the 8.S-inch fleld-gun. The whole length of the 

gun Is 145.o0 Inches, w^ht, 8,600 pounds ; preponderance at end of breech, 
2754 pounds; rifling uniform; twist, 1 turn in 85 calibres, angle, 5deg., 9 
min. : number of grooves and lands, 32. The powder chamber is cylindri- 
cal, terminated in front by a curved surface. The shot chamber, composed 
of a cylindrical and a conical surface. The vent Is aZtal, through the obtu- 
Mtor spindle. The French breech-screw is used, with the De Bange obturator 
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deicribed under steel field-gon. The powder diarge U 12^ poundi ; velodty 

obtained, 1,815 feet per second. The projectile, like that for the 3.2-inch rifU', 
has a copper banii set in a ^n'onvo, cut near the base, to give rotation, this baud 
being forced into the jjrooves in tiring. This gun is intended to replace the 
4i-inch muzzle-loading cast-iron siege rifle of the service. The new gun is 
mounted on a steel carriage designed hj Ci^t. Chas. Shaler, Ordnance Dept., 
U.S.A. Shot receired from Ordnance Proviog Ground. 

32. Eight-inch Breech-Loading Steel Rifle. 

This is represented by its cast-iron cored shot, weighing 285 pounds. 
The gun is built np after the manner of the 8.2-incb and the 5-inch B. L. 
Steel lUAes, before ezpluned. (See 80-dl above.) The gun is SO calibres, 

20 feet long, and weighs 13 tons. It fires a piro|ectQe weighing 285 pounds' 
with a charf^e of lf)0 prninds of slow-bnrnin,' powder. The ritliiig has an 
increasing twi^t. bcLrinniiiL; with one turn in 70 calibres at the oriiriii. and in- 
creasing to one turn in 25 calibres, IC inches from the muz/.le, and thence a 
uniform twist, vith the same pitch, to the muzzle. The number of grooves 
and lands is 45; widtli of grooves, 0.S9; lands, 0.17. The volume of the 
powder chamber is 3,107 cubic incrhes. The French breech-block is used, 
swinging to the right in opening. It has the De Bangc prJis-check (see 30). 
The vent is axial, through the obturator spindle, as in the 5-inch rifle; 
diameter of vent, 0.2. The forward end is bushed with copper, and tapering 
to a diameter of 0.1 at the orifice. At first the ordinaiy primer was used, but 
it is now fitted to use the obturating primer, either friction or electric. The 
steel tube for this crun was mnde abroad. 

In liriiii,' this •,'un the new brown prismatic powder, made by IVTessrs. Du 
Font, has been used, and trials have also been made with increased charges 
of German brown powder. With a charge of 110 pounds a muesle velocity 
of 1,878 feet per second is obtained, with a pressure in the cliamber of 36,000 
pounds to the square inch. The carriage used with this gun is the 10-inch 
proof -carriage, recently ronstnieted at the West Point Foundry ; it is adapted 
to the 8-inch gun by the insertion nf the steel trunnion rins^f's, whioh rest in 
the trunnion bods. The projectile has a copper band set in a groove, cut 
near the base, to give rotation; tiiis band being forced into the grooves in 
firing. The gun has been fired over 100 rounds with no trace of erosion of 
bore by the powder gases* The ballistic results from this gun, that is, the 
eneriry developed in the projectile, exceed the pul)lii;]ied results with any gun 
of hke calibre extant. (See Appendixes Nos. 17 and 20. Keport Chief of 
Ordnance, 188G, and Report for 1887.) 

33. The 12-inch Cast-iron Breech-Lo;iding Rifle. 

This is represented by its east-iron coreil shot, weighing' 800 j^ounds. The 
gun ia made of cast-iron, with a breech bushing of steel, and it is provided 
with the interrupted screw fermeture. The exterior outline conforms closely 
to the Rodman model. The weight of the gun complete Is 64 tons. The pro* 
jectile has a copper band similar to those previously described. (See 30-1-2.) 
The powder cliarge is 265 pounds of brown prismatic powder. The total 
length of gun is 80 feet. The rifling is polygroove, with au equal number 
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of lands and groove*; the twUt is fir.st increasing, and then nniform to 

the muzzle. The vent is axial and coincident with the axis of the spindle. 
A vent bustiiii<: is placed in tlio front end of the mushroom head of the 
spindle. Dummy cartridges arc ttliown by tlie side of the shot. With 
powder pres»iires le«» tbati 3,000 puunds per square inch on an average of 
100 rounds, eroaiona of the bore began at the fiftieth round, and became 
proii()uiice<l :it the ninety-sixth round. After firing 187 rounds the chamber 
and rifle J)ore bornme so badly eroded that firing was su«<pcnde(K and the 
results with u .'•iniilar gun lined with steel are awaited. It is doubtless the 
case that iu the future, for the higher power guns, cast-iron will be aban- 
doned, except for emergencies requiring more rapid preparation tlian the 
making of steel guns allows; but It has been of obvious utility to test the 
possibilities of cast-iron for heavy guns. Twelve-inch rifled mortars, — cast- 
iron honppd with steel, — both muszle-ioaders and breech-loaders, liave been 
made and tried with great success. 

COMPARISON WITH LARGEST EUROPEAN GUNS. 
The largest United States Rifle Shot ~ weighing 800 pounds— is placed 
in the exhibit in a group containing models of the projectiles for the 100-ton 
Italian guns, the 110-ton Bnglish gun, and the 160-ton gun now building by 
Krupp; the latter projectile, six feet liigh, weighing 8,800 pounds. The group 
brings out with striking distinctness the needs of the United States in the 
development of the manufacture of steel, which is now alone used in making 
the heaviest guns. Even the 8-inch and 12-inch guns, made for the U.S. 
Army, are merely experimental, and it is only just now that appropriations 
have been made to develop the manufacture in this country of guns of such 
comparatively light weight. The larger steel parts heretofore used in our 
guns have had to be brought from Europe. As an illustration of these griina, 
which carry from ten to twelve miles, an account is given of the Euglish 
gun, the most powerful one yet completed. 

34. English IKVton Steel Gun, Bieech-Loading; calibre, 

16.25 inches. 

This gun is represented by a wooden model of the steel projectile. 
Weight of projectile, 2,240 pounds; length, 4i feet; muzstle velocity, 2,lL'8 
feet per foconil, with powder char!ic of f>00 pounds; range, abont 10 miles; 
mean pressure in tons, per .sfiuare iiicli, 18 75 ; total energy at muzzle in foot 
tons, 5G,520; penetration in wrought-iron, 33.8 inches. 

The 110>ton Elswidc gun Is Intended for the armament of first-class ahips 
of war. It is constructed entirely of steel, the inner tube being in one length. 
Over the inner tube is shrunk the breech-piece, Mhich is surrounded by 
three layers of comparatively thin hoops of steel. In this manner the whole 
of the metal assists iu bearing the transverse strain. The inner tube extends 
only to the obturator, or breech-block, which engages in the breech-piece, 
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the longitudinal gtraia being partly borne by this piece, assisted by the 
peculiar distribution of the hoops. A long hoop with htout shoulders forms 
the rear port of the flnt layer, and It* front dioulder engages llie rear shonktor 
of another longf hoop, vhich fonns the front part of the second Utjer. Again 
the " trunnion hoop," eo called, is shrunk on in such a manner as to draw 
the long hoops of tlio first and second layers together. Hence, there is a 
direct pnll from the trunnion hooj) to the shoulder on the breech-piece, all 
parts being solidly bound together against longitudinal strain. There are, 
in reality, no trnnnioos, the «cterior of Hie trunnion hoop being formed 
with rhigs, orer which a strong steel hand passes and ties the gnn to its 
carriage. To prevent the inner tnbe from moving forward frorTi thn breech- 
piece, a rinir of bronze alloy is nin into a serrated recess at the front of 
the latter. A (Similar ring is used to asi^ist friction in keeping the front of the 
trunnion hoop in place. 

The principal dimensions of the gnn are as follows : Total lengtii, 684 
indies; length of bore, 487 inches; length of rifling, 397 inches; diameter 
of bore, 10.25 inches; diameter of chamber, 21.125 inches ; cubical Cl$a<d^ 
of chamber, 2ii.610 cubic inches; weight of gun, 947,79.') pounds. 

Ohiwraior. — In the obturator," or means of stopping the escape of gas, 
a modifioatlon of the De Bangc pad, made by Mr. Yayassenr of llie Slawkdc 
Arm, is nnder trial. The asbestos pad is retained, but it is coTored with 
a thin sheath of copper, which is forced by compression on discharge of tiie 
gan into close contact with the inner tnbe. 

Carringe. — The pun is mounted on a heavy frame of steel, whicli forms 
a carriage. The carnage moves backward and forward on two stout steel 
girders, forming the sUde, the ram of the recoil press passing through the 
lower part of the carriage, and being fixed thereto. The slide-girders are 
pivoted at the front, so that the motion of recoil is always parsllel to their 
upper snrfaro. All the operations of workintr t]>e p^un are performed hy hy- 
draulic power. The elevation or depression of the gun and slide is performed 
by means of hydranlic rams under each slide-girder. Pressure is also admitted 
to one side or other of the recoil cylhuder, according as It is desired to ran the 
gnn in or out. To turn tiie gun in a horizontal direction it is necessary to 
rotate the platform or turret by means of hydranlic engines, actinp^on pinions 
in circular racks surrounding its base. By means of hydraulic breech 
mechanism the breech-block is unscrewed and moved aside, while the shot 
and charge are forced into the bore <m> breech chamber by the hydraulic xmn- 
mer; the breech-block is then similarly returned to its normal position. The 
shot and oartiidge are raised from the magaxine by an hydraulic lift, so as 
to deliver the ammunition at the level of the loading tray, and between the 
breech and rammer. The 900-ponnd charge for the 110-ton gun is composed 
of two cartridges of prismatic form, 38 inches long by 18 inches. The first 
eartridge or portion of the charge is dosely filled with powder, buttiie second 
portion is arranged witii a cyUndrical space for receiving some quick-^flring 
powder for properly igniting the whole of the charges. The total length of the 
charge or combined cartridge is ?ix feet four inches. Slow-burning, bro-wn 
prismatic powder is used for the rhjirge, composed of hexagonal jiehbles or 
cubes of about li inches in diameiur. These cartridges are transported 
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from phce to place, e.g., from the magazine to ammuaitioa lift, in a water 
aud tire j^ruuf metallic case. 

Model of shot ftmdehed through courtesy of Major Clifton Comly, Ord- 
nance Department. Model of Italian ihot from We»t Point. Model of B^nipp 
fhot eonstmcted for Ulnstration. 

DEPRESSING CARRIAGES AND ARMORED TURRETS 
FOR PROTECTION OF GUNS. 

So. De Ruj3sy*s Counterpoise Depressing Gun-Garriage. 

Model. This carriage m'us devised about the year 1:835> by the late Brig.- 
Gen. K. E. l)e Russy, Corp? of Engineers. The top carriage resta in front 
on the eccentric axle of a pair of large wheels, the rear end resting" on small 
wheels running on curred wooden brace*. In the firing position tiie axle 
ia in its highest position, and the- small wheels on ^e highest point of the 
braces, the gun pointing over the parapet. As the gun recoils the- wheels 
roll backward on cogged rails, carrying the axle to its lowest position, and 
the truck-wheels mov*.' to the bottom of tlie l)raceR. the recoil beinfj ]>artly 
taken up by a counterpoise of metallit; spokes on the main wheels, oppo- 
site Hie axle, and partly by frictional appliances. The depression of the gun 
in reeoilr brings it under the shelter of the parapet from direct fire of the 
enemy, and protects the gunnert in loading. The gun is run into battery 
by a windlass and chain, the counterpoise assisting. It will be seen this 
carriaj?e embodies the principle which Colonel Moatcrieff employed later 
in the coii.structiou of ids depressing carriages. 

Property of Major W. R. King, Corps of Engineers. From West Point. 

36. King's Counterpoise Dei)ressiiig- (Jim-Carriage. 

Model. Devised by Major W. li. King, Corps of Engineers, U.S.A. In 
this carriage the chassis rails on wMch the top carriage rests slope downward 
to the rear, at an angle of about eighteen degrees, so that the top carriage 
slides down during the recoil, carrying the gun below the level of the parapet. 
The chassis swings on a front pintle, wliirh is made hollow. A wire rope 
attached to the lower part of the top earriage passes over a pulley, and down 
through the hollow pintle, to a counterpoise weight in a well below the pintle. 
The movement of the gun to the rear lifts this counterpoise. When the 
gun is in battery " the rope draws nearly at right angles to the chassis, 
gradually changing its angles as the piece runs back, until finally, before 
the gun stops, it draws parallel. By this means, combined with the eltisticity 
of tlie counterpoise system, the shock, or very sudden iiKjtion eornmunieated 
to the gun and top carriage by firing, is much more gradually irausnntted 
to the counterpoise, the stndn upon the rope being, in fact, almost constant. 
The necessary elasticity of the counterpoise system is obtained by the rope 
of steel wire, and by making the counterpoise in sections, with disks of 
rubber between them. Cranks and endless chains at the sides of the chassis 
furnish a means of manoeuvring the gun when not firing, or when the recoil 
or counterpoise do not complete their work. The recoil of the gun when 
ftred carries it down the inclined rails to the loading position, where it is held 
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by friction duo to its own wolght. WJien tlirown "in gear," by turning fhe 
liand-wbcols- at the side of the top carringfc, the wci^'lit of tlie ^\\n coming 
upon the truck-ulicols, tin- c'oiintorpoist> overconies the rolliiiL; friction and 
runs the gun up to tlie liiuii; position. The gun is traversed in the ordinary 
manner, and the elevation is given by the hand-wheels above mentioned. 
One advantage of tiiii system is that it can be constructed from tlie 
ordinary carriage by lowering the rear of the chassis, raising the front, and 
slightly modifying the shape of the top carrUge, It is suited to guns of tlie 
largest calibre. 

Furnished with other models from Willets roiut, tlirough Uic courtesy of 
Major King. 

37. Early forms of Iron Armor for Protection of Guns. 

Two very interesting models are shown ilhistrating devices of General 
J. 6. Totten and General John Newton, Corps of Engineers, U.S. Army, 
and showing that armor for forts engaged the attention of the Engineer 
offif^M s of our army long before anything was adopted abroad. These are 

sliields for lioavy irnnt*. made up of horizontal layers of wrought-iron bars, 
each of tlic upijer hiytr^ set a little fnrtlur l>ack than the layer beneath. 
Gent-ral ^<»ewton's device is a revolving turret, gun-carriage and turret made 
to revolve about the same centre. General Totten*a device is a stationary 
shield, with a revolving piece containing the embrasure, and intended for gans 
mounted on carriages made to swing on a pivot at the mtlzale end. 

Tills may be rei^arded as a forerunner of the Krnpp muzzle pivoted crun, 
fa.stenetl to the shield by a perforated riipiierical block wlucli allows ttje gun 
to be pointed as desired. This system of armor was devised before practical 
methods of making thick plates of iron or steel had been found. 

Willets Point. 

38. Gruson Revolving Turret. 

Model of fort for land defence. This shows one form of the modem tur- 
rets for t»Totection of guns. The part of turret projecting above the ground 

is of dome shape, presenting an inclined surface tO tlie enemy's shot, instead 
of having vertical sides like tlu' Ericsson Monitor turret. It rotates on a live 
roller runninar on a roller path lixcd to the foundation. This donje is com- 
posed of thick plates of chilled cast-iron, grooved and fastened together. 
The very complete woricing model shown was sent from the office of the 
Board of Engineers, U.S. Army, through the courtesy of its President, Gen* 
oral Ciu>ey (now Chief of EiiL,'iiuH>r.s), It was presented to the Board by 
Julius Von Schutz, Engineer of the Grti?nn works in Germany. The model 
showR two heavy breeeh-loading guns in ])ositioii; and machinery is provided, 
concealed below the armor, for revolving the turret, raising and lowering the 
guns, etc. The especial peculiarity of the gun-carriage here used lies in the 
arrangement for chan^ng the elevation, leaving the muzzle nearly stationary, 
and allowing the use of a very small embrasurr. This is accomplished by 
rai>«iTt<j: or lowerini; the gans at the tmnnions, instead of simply turning tiiem 
about the truunions. 
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STATIONARY AND MOVABLE TORPEDOES. 

As important ailditions to the protection afforded by heary guns, tor> 
pedoe8 are arranged in this class. 

89. Stationary Torpedoes for Defence of Harbors. 

Models of buoyant torpedoes shown in a large tank to illustrate method 

of placiii{? them in tlic water acconUng to the system devised by General 
\\. Iv. Ah!»ot, (Jorps of P^ngiiieors, U.S.A., in which the torpoiloos arc firod 
from the shore hy means of an electric cable. They can be explotled in 
groups of three, each group ituving a separate connection with the battery on 
shore; the wire from each torpedo of any one group passes to a small box, 
where they unite and pass to a larger box, and in the latter the wires from the 
different groups, though insulated from each other, are formed into a sliiir]^- 
ruble ronnerting with the shore. Wht'n a vessel tOTidK ;5 a tnrpodo tlic >hi)ck 
e:iu>^<'>i * lc('tii(! connection to be made, sending a f-iLrnul to tlie operator and 
warum;^ him wlieu to explode any group by passing a strong current through 
the wire. They can be made automatic, to explode at once. Loaded with 
dynamite, they play an important part in oar defences, where they can be 
placed Un K r range of the guns. Torpedoes serve aS aids to other arma- 
ment, and (lehiy hostile sliips lu re the bi^h-jwwer gun can reach thctn, but 
when unprotected by guns from tiic shore tiie enemy have time to remove 
them and pass in safety. Note the developments made in tlie torpedo since 
the war of tlie Rebellion, as shown by several rebel torpedoes described fur* 
iher on. Models made by Sergeant Nulty, Engineer Battalion. 

Varnished by Major King, Willets Point. 

40. All (S-iuL'li Dynamite I'rojectile for the Pjieumatic Dy- 
namite Torpedo Gun is shown as the most striking ex- 
ample of movable torpedoes, others of this class moving 
through the water, while this moves through the air. 

The special feature of this torpedo is the electric fuse invented by Capt. 
Zalinski, Fifth U.S. Artillery, to whose efforts is due the success of the gun, 

originally invented by Mr. MeflPord, of Ohio. The fuze is conceale 1 in the 
torpedo, and it become" active only when wet by the submergence of the tor- 
pedo in the wHter. Tlmugh called a " gun," it is not clainuul that the great 
■ air gun " from which the torpedo is thrown has the power or range of pow- 
der guns, wldch will send projectiles weighing from eight hundred to thirty- 
three hundred pounds distances of eight to twelve miles, nor that it can 
replace them, but that it will be a powerful adjunct in defence by affording 
means of. throwing a toriKjdo with considerable accuracy for a mile or two. 

A gun of fifteen inches calibre, to throw six hundred pounds of explosive 
gelatine, Ixas recently been made. 

Received through the courtesy of Capt. Zalinski. 
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Thoagh even in the days of matcklocks, examples are found in 
which several guns of small calibre were attached to the same stock 

and Ihxd stioopssivoly l>v the same man, the first t iiiiiloymcut of 
guns of thib cIm^-s in war was that of the French Mitrailleutie, now 
obsolete. It is illustrated iu the cxliii)it liy descriptiou and draw- 
ings. The machine gun possesses the advantage over volley guns 
of giving a constant succession of shots by automatic reloading, 
and some guns combine the advantages of both systems. 

These guns are usually of comparatively small calibre, firing 
smalt-arm cartrid<^es, and they are either mounted as wall-pieces, 
or placed on carriaires like lield-guns. They arc ln ic cUbaed, 
therefore, ns intermediate between cannon and iiand fire-arms. 

1. French Mitrailleuse. Reprasented in the exhibit by de- 

scription and drawings received from the Oixlnance 
Office. 

This gun ha i twenty-five barrels grouped in parallel rows of five, all ter- 
minating at the rear in one slut in "1 breech-casing for the reception of a 
movable breech-block, having short cartri<!«^e chambers c()rrc«j>ninlimr to the 
different barrels. Several of these blocks could l)c luuded up in advance, and 
after the shots were diseharged from one it would be removed and another 
substituted. Bach barrel had a separate flring-pin, and these pins were re- 
leased in succession by medianism operated by a crank. 

2. Yandenburgh Volley Gun ; obsolete ; weight, 668 pounds. 

Said to be of English manufacture, and to have been captured from the 
Confederates. It consists of eighty-five barrels^ calibre* .46 Ineh, grouped in 

a cylindrical casitig of bronze. A breech-piece, M'ith corresponding muzzle- 
loading cartridgc-crlianibiT*!. coppcr-lhicd, fits in rear, t?us piorc being 
attached to a hinge and sliiic, and iiaving an indei)endent >cn w-l)lock at the 
outer end to screw into the casing from the rear. After firing, the hloclc had 
to be unscrewed, pulled out, and swung down. The chambers were then 
separately reloaded, the breech closed, and all the charges fireil at once by a 
ponnission cap in rear. The copper-lining of the chambers projects a little 
from the block to fit into the barrels and serve as gas-cbeck. 

i'rom West i'oiut. 

fi7) 
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6. liiMjna liatleiy Gun; calibre, .•")•>; obsolete. 

For siiiiultiiueous dischiirj^c of twenty-tive barrels. Tlie barrels are 
placed side by side in tlie same phiiie, aiut loaded successively at the breech 
with paper ammuiiition. Th« breech action giveg a very firm support agaliut 
the ihock of discharge. All the harretf are elos«l by a iingle sliding-plate, 
which is ftuppurto l 1 lother plate hinged to its rear eilge, the free edge 
re.stintj atjiiinst a .slioiii K r on the frame of the gun when tlu^ brtTch-jjlate is 
pushed forward. I'he hinged plate is operated by a lever working in a ver- 
tical plane jMirallel to tlie line of fire. The lever is hinged to the frame and 
to the rear end of the hinged plate, so that pulling the lever backward raises 
the plate over the supporting shoulder, and pulls it to the rear. The breech- 
plate and hinged plate constitnto ]iractically a broad bn ech-bloek and lock- 
ing cam, like that used in tlic S]triii'-rfu ld lirecrh-londiiit; ride, except tliat tlie 
breech-plate, instead of lii ing hinged to the barrels at the front, like the 
breech-block of the Spi iiigtield, is made to slide backward and forward. Tlie 
gun failed with paper cartridges for want of a proper gas<check, but for 
nu'tiillic case-cartridges the breech system would answer for guns of the type 
of the Nordrnff'Mt. The barrels he brou^dit toi^i thor at the nm/TTile, or 
8prea«1 apart, as desired, by a lever below. Used at tlu- sif ir.Mtf I'ort Wairiier, 
South Carolina. From Springheld Armory. 

4. Guthrie and Lee Machine Gun ; calibre, .45 ; obsolete. 

Two barrels are fixed to the frame. At right angles to their length 
travels a breech-block, to which by the action of the hand-lever a horizontal 
reciproeal motion is given. IJy this movement chambers in the Mock are 
brought first opposite the barrels, and then opposite loading troughs by the 
side of the barrels and in front of the block. Cartridges arc placed singly 
by hand in these troughs, and pistons force the cartridges automatically into 
the chamber. Wli. n the chamliers come opposite the barrels, the charge ts 
fired by a eoncealed lock. The loading- trou<»h8 and pistons are interesting 
pieces of mechanism. No record of this gun is accessible. 

From West Point. 

5. Union ]iex:)eating liifle-Gun, or Coif ee-Mill Gun ; single 

baiTel; calibre, .58; obsolete. 

Short, muzzle-loading barrels, or chamber>pieces, with an axial nipple at 

the rear, are used to hold the charges. A number nf th(v«e are loaded and 
capped, and fed by mean*? of a hopper upon a fluted eylinih r. w hich revolves 
and brings the charges in succession in rear of the long l)arrcl, pausing long 
enou^ to allow the charge to be fired. A wedge-shaped block, moving 
vertically in rear, forces each small chamber*plece in turn forward against 
the rear of the liarrel to prevent escape of gas, and serve* to support the 
recoil. But one lock i>: u^^e I, w orkinir tlirouirh a slot in the block. After 
liriiiir, the ehanil»i.'r-i)ie( e> arc carried rourid to an opening which allow s them 
to lull out. i hey can l»e reloaded and used again indefinitely. A crunk at 
the side operates the breech mechanism. This gun was used at the siege of 
Petersburg. Frimi National Armory. 
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6. Lowell Machine Gun ; calibre, .45* 

Cartridges are fed from aboTfl by means of a vertical feed guide, groores 
in the iruide catching tlie flancre and leavini? the rest of tlie cartridge free. 
They fall on u block revolving about aa axis parallel to the barrel, and 
drop successively into grooves in the outer surface. Turning a crank re- 
YoWes this block and brings one cartridge after another opposite the Iwrrel, 
tlie block remaining stationary long enough for the elidii^ breedi-bolt 
to push the cartridge into the chamber and draw out the shell after firing. 
One lock only is needed, and only one bolt. A firing-pin worked by a spring 
is released when the gun is loaded. This is the first gun here described using 
metallic ammunition. The gun has not stood llie tests of service. The action 
is jerky and irregular. Four parallel barrels are provided with this gun. 
They are arranged to he turned around an axle. When a barrel gets heated 
up by firing, a new barrel is moved up, and so on. From National Armory. 

7. Gardner Machine Gun ; calibre, .45 ; manufactuired by 

The Pratt & Whitney Co., Hartford, Conn. 

This gun has two barrels side by side to be fired alternately. A bolt is 
placed in rear of each barrelt and throe bolts are actuated bj cams on a hori- 
zontal shaft perpendicular to them. This shaft is turned by a handle at the 

side, and the cams are ?o placL'd as to draw out one bolt while i)usirmf^ in the 
other, relea.sing a firing-pin on each bolt wlien the corresponiling barrel is 
loaded. I'he feed case, similar to that un the Lowell, is double, containing a 
row of cartridges for each barrel» a swinging plate closing openings below al- 
ternately. The barrels are enclosed in a hollow sheath of bronze, intended 
for holding water to prevent heating the barrels too much in firing. This ia 
an excellent gun, simple and effective. From National Armory. 

8. Improyed Gatling Gun ; 10 barrels ; calibre, .45. 

The barrels ore fixed on a revolving frame* parallel to its axlct and they 
are revolved by turning a crank which can be placed at the side or rear of the 

breech-easing at pleasure. The frame projects to the rear of the barrels in 
tlio form of a drum, longitudinal slots in the outer surface holding opposite 
each barrel a sliding breech-bolt with a spring firing-pin. A curved lij) on the 
interior of the statiuaary breech-caedng engages the bolts, and wedges them 
forward and back as the barrels revolve. When a bolt is well drawn back, its 
ftring^pin catches in another lip, which holds it bock as the bolt moves for- 
ward. This compres.ses the firing-spring, and the revolution carries the pin 
to tlie end of the lip, where it is released when the bolt is pushed home, and 
so the cartridge is fired. Cartridges fall successively in rear of the barrels 
through a mouth in the casing over the position of a barrel when the corre- 
sponding bolt is drawn bock. By the forward and back motion of the bolts, 
as the barrels revolve, first the cartridges are pushed into the barrels, and 
then the empty shells are drawn out, a spring hook, which projects beyond 
the front of eacli bolt, acting as extractor, Tiic operations of loading, firing, 
and extracting the shells are going on in diflerent barrels at the same time 
while the barreU are revolving. The gun bat a univeraal pivot mounting, 
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which allows it to be turned in any direction by the pointing lever. Clampa 
fliicure it in any position. Cartridges are supplied to the gun by means of tha 
Bruce feed frame, or by the Acdei feed dmni, the old straight feed eases 
being practically abandoned. 

The Bruce feed. — In this, a vertical frame fitting over the mouth holds » 
swin^n^ plate, on the front face of which are two channels with undercut 
sides to catch the flanges of the cartridges. This plate can be shifted so as to 
bring these cliannels alternately over the mouth and allow the columns of 
cartridges to fall down by gravity. The ordinary paper boxes in which the 
cartridges come from the arsenals, holding twenty cartridges in two rows, can 
be used as in the Gardner gun for filling the feed channels. The cover off 
the box, the flanges of all the cartridges can be slid into the channels, and 
pulling the box forward leaves the cartridges behind. 

The Aeeletfeed drum. — This holds the cartridges in spiral guides withtoi 
a series of radial arms reroWing together and pushing the cartridges towards 
the orifice. Projections on the roTolving frame of the gun engage the ends 
of thcsr' Mrms and turn them by a positive motion, without the use of an ac- 
tuating spring in the drum. Tlie dnnns hold about one hundred cartridges, 
and with this attachment shots can be fired at the rate of 1,200 per minute. 
Tlie positive action of the feed allows it to be used in firing at great anglei 
of elevation or depression. From the National Amiorj. 

9. llutchkiss Machine Gun; 9 barrels; calibre, .62. 

The barrels are fixed on a revolving frame, as in the Gatling gun, and 
they are worked by turning a emnk at the side. The erank sliaft carries a 
driving worm runViing half round tiie eircumference, so that the l)arrels re* 
volve only during half a turn of the crank. They therefore have an inter- 
mittent motion rouinl the axle. Cartridges fed from a hopper fall successively 
in front of the loading bolt, which, while a barrel is stationary in front of it, 
pushes a cartridge in. The revolution of the barrels brings them successively 
opposite a solid part of the breech, which supports the base of the cartridge. 
During the pause of the barrel here, the cartridge is exploded by a firiiig>ida 
working through the breech. The shell is carried on down opposite an ex- 
tractor which draws it out and lets it fall to the ground. The operations of 
loading, firing, and extracting are performed in different barrels at the .same 
time, during the intermittent pauses, by a single set of parts answering for 
all the barrels In succession. The gun fires about ISO shots a minute. The 
system Is better suited to the longer calibres, as it is hardly rapid enough for 
the small. The solid support of the cartridge at the moment of firing 1^ a 
great advantage, and the pause of the barrel at the same time insures greater 
accuracy. The five-barrel gun, calibre 14 inches, fires 60 to 80 times a 
minute, projectiles weighing li pounds. 

10. Tlie Xordeiifeldt Machine V'oUey Gnu. 

This i9 represented in the exhibit only by drawings and descriptions. 
From two to seven barrels are arranged side by side on a frame, as in the 
Requa battery above deserlbed. These barrels are all loaded at once by 
means of breech-plugs attached to a sliding pUte in rear. This plate b mored 
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forward and bftck by « lever irorldng horisontally on the right-hand side. 
Each breech-plng contains a firing-pin, and behind the plug U a hammer op- 

cratcil by a spring. When the lever If drawn buck and the breech-plate !• 
brought to the rear, the hammers engage in a sliding comb on the frame, and 
at the forward movement they are held back and cocked. When the breech 
is closed, the lever stilL moving forward secures the breech-piece by operating 
a swinging plate, which, by means of cam surfaces, pushes locking ho\x» on 
the breech-plate into morti.ses in the side frame. Further motion of the 
lever slides the comb which hoMs the hammer?, and releases them one after 
another. For each barrel a feed-case is required, pln'cod in rear and a little 
to the left. A slide-plate carries the cartridges to the right, in front of the 
breech-plugs when drawn back, and a forward motion of the plug pushes 
the cartridges into the barrels. All the barrels are loaded at the same time, 
but fired separately, though in rapid succession, the interval of fire from the 
dl?Tcrerit barrels depeiidiiii,' on tlu- rapidity of motion of the li ver. The effect 
is, tlierefore. practically that of a volley; but the shock of recoil is not so 
great as if all the barrels were tired at once. Many ot these guns are used 
in England, but none are used in this country. 

11. The Maxim Automatic Macliine Gun. 

Represented only l)y drawings and descriptions. This gun, by the effect 
of its own recoil over a space of only three-quarters of an inch, compresses 
a spring, and this, when the pressure is released, operates mechanism which 
ejects the empty shell, draws a new cartridge to the front of the bolt, forces 
it into the barrel and fires it automatically, this operation continuing as long 
as cartridj;e.« are supplied. The cartridges are iilat-ed in pockets on a belt 
holding cartridges, and several belts can be fastened end to end. The 
end of the l»elt is introduced into tiie breech-caring from the side, and the belt 
is drawn in as the gun is fired, the breech-bolt passing througli the sockets and 
pusiiirii,; the ( artridges into tild barrel. At the same time water is automat- 
ically injected into a casinfj around the barrel to keep the metal cool. Six 
bundred ghots per minute can be fired. This is an American invention 
developed ubroaii. 

12. Buffington bteei Cairiuge and Curved Shield for Ma- 

chine Guns. 

The carriag-e is formed of steel plates, so arranged that the body forms a 
hollow axle between the wheels. This gives room for storing a large supply 
of cartridges, instead of depending wholly on the supply in the limber chests. 
The curved shape of the shield, extending up\s ards from the front of the car- 
riage, gives greater protection to the gunners, but the especial feature is the 
arrangement by which the gun can be aimed as desired, though the shield iS 
fixed to the carriage, without exposing the gunners through a wide open- 
ing for the muzzle. A square opening in the .shield is covered in front by a 
curved slide, free to move laterally, and in this slide an opening the width 
of the muscle extends from top to bottom. This opening in the slide is cov- 
ered by two overlapping disks, pivoted centrally on either side of the open- 
ing, these disks having notdies cut out where they overlap, the notches 
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allowing room for the rau/zle to protni lo. Just enough pliy ii given to 
allow sij^ting through the opening. The slide allows lateral moremeat of the 




PJg. 1. 

muzzle, and the disks allow a vertical movement in any position of the slide. 
It is intended to have a steel flap hinged to the under part of the carriage 




Fig. 2. 



filling the openinj? below, ami to sheathe the wheels if necessary. Though a 
Gatling gun is now mounted on this carriage, it is intended for any gun that 
needs to be pivoted on the carriage. From the National Armory. 

13. New Limber for Machine Guns. 

Construct*''! to use with the BufTln-rton carriatrc aiiil AVilliston harness. 
The Moodcn chest is fastened permaueutly to tlie frame and axle of steel. 
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The liil of tlu' cliest, irm^reil in front, is mailt' of steel, an l it is intended when 
raised to .serve ;is a shuM to protect nion at the chest. In front of the ehest 
is a shelf witli a low iron railing. A double-tree is used with single-trees 
attached. The pole has no permanent yoke and no straps, but a projection a 
Httle in rear of the pole-pad prevents the ring of the neck yoke from slipping 
hack. The Interior of the chest is divided into three comitartments, each 18 
itiches deep, 1*2.^ iiiclies wide, and 21 inches loti!^. T!ie limber can be nsed as 
un ammunition wagon for distributing ammunition In the field. The shelf in 
front of the chest serves for holding sacks of cartridges. In the system of 
distributing cartridges it is intended to hare the trooden boxes mode to hold 
600 instead of 1,000, making a box that one man can readily handle, and 
giving handier shape and size for packing on mule-back when necessary. The 
paper boxes, each holding 20 c:irtridf:e«. are strapped together in square pack- 
ages of 10, and each wooden box holds three such packages. The box is 
made to open readily without the need of breaking it apart. The packages 
are of convenient form and weight to be carried by hand to sapply troops on 
the firing line, and they can be reuilily stowed in the limber chest. The 
wooden boxes were devised by Col. WiUiston. 

14. New Harness for Light Artillery and Machine Guns. 

A full set of wheel and lead harness, devised by Brevet Lient.-Col. £. B. 
WiUiston, Major Third Artillery, is shown. It differs materially from artil- 
lery harness previously used. 

The Siiddlc and equipment of cavalr}' arc adopted in place of the old. and 
the harness is made to conlorni more closely to llie ordinary draught harness 
used for wagons. It is constructed with a view to celerity anil ease in liar- 
nessing and unharnessing. The pole yoke is given up, and a neck yoke is 
adopted. In place of the rigid splinter-bar, a swinging double-tree is used, 
with single-trees attached, to equalize the draught of the two horses. The 
single-tree is placed above the pole for light draught, and below it for heavy 
loads. 

To unhitch it is only necessary to unhook the single-trees from the 
double-trees, and slip the ring of the neck yoke off the end of the pole. The 

single-trees can be the n attacliid to liooks on the cantle of the saddle. In- 
stead of a sint^le lea-l-liiie for the otV horse the bridle has two reins, which 
unite in a single strap jia.'^sinf^' over a roller on the saddle and hanging on the 
side toward the driver, where he can readily grasp it. Wide and thin traces 
are used instead of the present thick, narrow trace. The collar is hinged at 
the top and fastened at the bottom by a spring fastening. Martingale and 
side straps are used to hold the neckyoke down and relieve strain in holding 

back. A woven hair pad is recommended. 

The new liarnes.s is rnucli li^rhter than tlie old system. It \^ elaiineil that 
this luirness is ntuch more convenient iu harne:^K>ing and unharnessing, and 
that it can be manufactured more cheaply than that now in use ; also, that 
.its adjustment can be more readily learned by civilians called to act as 
teamsters. Prom National Armory. 
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15. WillUton's Sectional Picket Rope for Light Aitillerj. 

This consiflts of tereral lengths of rope, each length provided with steel 
shoes at the en<ls, one holding a link and the other a hook. The link is made 
thin enough at one side for the hook to slip on, the rest of tho link being 
large enough tu keep the hook from slipping off. The lengihs can be reudil/ 
joiiK'd In these futenings, e«sh wagon carrying one length, enough for the 
horses belonging to it when detached from the rest of the battery. The rope 
is laid along the ground and secured to it by iron picket pins having two 
hooks at the end to overlap the rope from oppoaite sides. 



HAND FIRE-ARMS. 



A very full collection of these arms is shown, indicating the 
development from the earliest times, and including many of the 

most recent magazine gnns of to-day. Most of the gnns are from 
the fine oolieotion at the National Armory, but the more recent 
foreiirn fruus were sent from West Point. 

The descriptions of hand fire-arms aie divided into the follow- 
ing classes : — 

Match Locks — Mnzzle Loaders. 
Wheel Locks — Muzzle Loaders. 
Flint Locks — Muzzle Loaders. 
Percussion Locks — Muzzle Loaders. 
Single Breech Loaders. 
Repeating Arms, including Revolvers. 

Though the last two classes involve the use of the different 
kinds of locks described in the first three classes, the locks arc not 
tlie distinctive fi'utiire. Repeating; arras uikI revolvers also em- 
brace breecii-loadeis, though not confined to that class. No sepa- 
rate clnssificntion of smooth-bores and rilli s is made. The rifle 
with spiral tjrooveiii wn«? probably invented in the latter part of the 
KUh century, but straight ^xrooves were used as early as 1498 in 
Germany. This form steadied the bullet, but the advantages 
gained by twist seem to liave been an accidental discovery. About 
IGOO the rille lie<:an to be used as a military weapon, with spher- 
ical bulietd, and in 1729 elongated bullets were used. In this coun- 
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try miHtary rifles wore made as early as 1814, at Harper's Ferry, 
but the mass of Aiiiericau infautry were arined with smooth-bores 
nntil 1855. Rifles were ia common use by the Americans during 
the lievolution. 



Hand«gttiM first appeared in the 14th oentmy — theeariieatoiiM requiring 
to be touched off, like cannon, by raeana of a ilow match held in the hand. 

These were called hand'K^annon, petront ls. culverins, etc. (the recoil of the 
pctronel \nA\v^ taken up on the breast-plate instead of on tho slioulder). The 
match lock soon appeared. It had a swinging cock on the gun to hold the 



•low match. It was fired by fordng the cock down, and so bringing the 
•low match to the 11 ring-pan. In later models the cock ha<l a lever attached 

to act ns trisrtrer for brtnjcrinpf tlie slow* match down. The match locks are the 
earliest models shown in the exhibit. Many of tliese early guns were so 
heavy that a crutch had to be used to support tliera in fixing, 

1. Match Lock Musket — Formosan. 

Captured from the Boutans and Ennikats, of Aboriginal Formosa, at the 

Battle of Seik Mon (Stone Doors) by the Japanese troops under General 
Saigo, May 22, 1874. This represents the earliest form of match lock re- 
ferred to above. It has no trigger. It is of form and weight to be fired 
from the shoulder. From National Armory. 

2. Match Lock Musket from India ; date unknown. 

British coins on butt. The bands and motinlinga are silver. This has a 

trigger for operating the cock. The butt is bent downward and then upward, 
forming n cnriouR curve. The construction of the gnn and its general finish 

are of the most primitive character. 

8* Match Lock Musket ; calibre, .717 ; of 14th century. 
The trigger works an intermediate lever to bring the lighted end of the 
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match into contact with the pan. One objecUon to match locks was that the 
blast from the TCnt or toodi-faole would blow out the match* This gan ii 
light enough to lire from the ehonlder. 

4. Match Lock Musket ; calibre, .56 ; history unknown ; 

probably Eastern. 

Hai) a trigger for operating the cock, but the trigger is puslied up instead 
of bftclcward as in other guns. The atoclc is nearly strsight. The barrel was 
originallj coTered with gold leaf, and tiie atock was oinamented witli same. 
No triggef-goard is found on the matdi lode gnni. 



These guns first appeared early in the 16th centoiy. They originated in 
Germany. The lock is very ingenious and complicated. In these locks a 
piece of flint is pressed down by a spring against a reToWing wheel of txa^ 



pcrcd steel placed under the \y\\\. The friction betwocn the surfaces ])rofhice8 
tlie spark!* that itrnite the powikT. The Hint is helil in ;i cliinip liinired in 
front. A ril>l)()n sjjrini^ round the arhor of the wheel is wotind up by a key, 
and pressin^r a tri<^j:er releases the whccl and allows it to revolve. Two of 
these guns are shown. 

All the early ttre-arras Avcre so slow to load that in a battle as late as 
1030 they could be fired only about once an hour. 

1. Chinese Wheel Lock Pistol ; calibre, .492. 
This shows very flne work. The stock is inlaid with ivory. 

2. Wheel Loek Gun; calibre, .707; date about 1520. 

Used in the field with a crutch to support the barrel. Stock highly orna- 
mented. The barrel is marked Gottfried Fleming. Engraving o£ battle 
scene on lock-plate. This gun was probably used as a walKpiece or with a 
portable cratch in field-firing. A slide covers the pan to keep the priming 
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from fallmpr o'^t. Wiiuliiii; up tlie spring slides the pan forward. The lock 
has a set trigger. It is remarkable for the fineness and force of ita engrav- 
ing, and for the general beAu^ of ito form and finish. 

A detached wheel lock !• also shown in working order. By pressing a 
knob outside the lock-plate, the pan cover slides back and protects the prim- 
in<r from ^vct or loss. The key is permanently attached to the arbor winding 
up the spring. 



FLINT LOCKS — MUZZLE LOADERS. 
The flint luck was invented early in the 10th century. It was introrluced 
into the French army in 16ij0, and it continued to be used in all armies until 
about 1842, when the percussion lock replaced it. The muzale-loading guns 
of this ^rpe shown in the exhibit are as follows : — 

1. Rifle used by Minute Men of the Revolution in 1776. 

2. Five Samples of Blunderbuss. 

Some with iron biirrc-Is and some with brass; eylindrical and bell- 
mouthed; two with swivel for use as wall-pieces. These date from 1776 to 
1820. 

3. Eight Guns made for U. S. Army at Springfield or 

Harper's Ferry. 

These inclnde models of 1799 (one of the first made), 1808, 18 U, 1818, 
1837, and 1843, the latter from the last lot of fiint locks made. These guns 
show changes in attaching the barrel to the stock, and in securing the bay- 
onet. In the earliest models the barrel had no bands. It was attached by 
keys to the stock. The Harper**! Fi rry model of 1814 is a rifle. Calibre, .58. 
T1k> mode l of 1818 shows n macra/iiu> lock for reprimiog tbe pan. The cal* 
ibre of the luu^kLts varies from .Gi> to .70. 

4. Arab Musket ; calibre, .727. 

Barrel, 4 feet 10 inches long. Total length, 6 feet 1 inch long. Highly 
ornamcnteil barrel and stock. The locking of the hammer draws tlip pan 
covor over the pan, and protects the jtriniinjr from wet, etc. The fall of tlie 
hammer pushes this cover forward, and allows the sparks from the steel to 
fall into the priming and ignite the charge. Six bands of sheet brass hold the 
barrel to the stock. The butt plate is of bone, and is highly decorated on the 
sole. The length of guns of this class is probably due to the imperfect gun- 
powder manufacture of tlie jieriod. This bcincr u'5<m1 with a .^low-burning 
mealed powder, the long barrel was necessary to allow complete combustion. 

5. Albanian Musket ; calibre, .72. 

Silver mounted. Resembles very much in length, style of ornamenta- 
tion, etc., the .Arab musket, but it is baudod auil inlaid with silver. The 
hammer has a special dog outside the lock-plate tor holding it oil' the steel. 
The hand of the firer is protected from abrasion by a leather flap. The piece 
has no tri(^r guard. The butt is of brass and uncomfortably narrow. 
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PERCUSSION LOCKS -MUZZLE LOADERS. 

1. Austrian Smooth Bore Mu^^ket ; calibre, .705. 

This is evidently a detonating: ^'un, opcratod by exploding a perousaion 
eapsule in the pau. The pau is covered by a lid ou the piiocipic of the flint 
lock, and a pin works thnnigh this lid, acting on the eaptule below. The 
hammer atriket the irtn and explodes the charge. 

2. Springfield Smooth Bore Musket ; calibre, .69. 

Altered from the old model flint lock to pLrcussion in 1*<43. The bayonet 
has a clasp. ^lany of the altered locks were used in the first years of the 
Rebellion, as new arms could not be snpfplied in sufficient quantities. 

3. Springi^eld buiouth Bore Musket; calibre, .69; model 

1842. 

The first model of the United States percussion musket, used in the 
service in the Mexican Wjir. The supply being insufficient, however, flint 
locks were generally empluyod. Bayonet has clasp. 

4. Haiper's Feny Sharpshooter's Rifle ; calibre, .75 ; 1847. 
Used on tripod. Peep sight on trigger; globe sight on barrel. 

5. Short Rifle, Harper^s Ferry ; calibre, 58.5. 

Manufactured 1848. Browned barrel. Brass mountings. Patch box in 
stock. 

6. Double Barrel Rifle; calibre, .51 ; Munich. 

Lock plate iruard and butt plate engraved. No bands, llamrod on left 
side of stock. Barrels superposed. 

7. Springfleid Smooth Bore Musketoon ; calibre, .69 ; 1851. 
Brass butt plate. Guard and bands. Bamrod in swirel to i«eTeiit ita 

loss on horseback. Long swlrel bar. 

8. Short, Heavy Spoi-ting Rifle. 

Priyate roanufactore made from sti .iy parts. 

9. Springfield Rifle Musket ; calibre, .58. 

Two leaf sights* 800 to 700 yards. Manufactured in 1869. ICaynaTd 

primer. 

10. Short Rifle, Harper's Ferry; calibre, .58. 

Manufactured in 1859. Browned barrel. Maynard primer and sabre 
bayonet. Patch box in stock. 

11. Springfield Rifle Musket ; calibre, .58 ; model, 1861. 
This is the arm made in greatest numbers during the War of the Re* 
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bellion. It difFers mainly from the molel 1855 in the change in the rear 
flight, and the omissioti of the Maynard primer. The necessity for the ira- 
mciliate production of guns did not allow time for changtug the lock-plate 
tools, 80 M to redace the thidcness of the lock^plate from the thickness re- 
quired by the Maynaid primer. Some of the minor details of tihe moniitings 
are also altered. 

12. English Enfield Rifle Musket, with sabie bayonet ; cal- 
ibre, 68.7; model, 1861. 

Has nipple protector held by chain on trigger guard. Many of these 
guns were used during the Rebellion. 



BREECH LOADERS. 

Breech loaders date back to the time of King Henry VIII. The earlier 

forms of French and German make, in latter part of lf>th century, had a 
cluimbcrc'd brccrh-piccc, similar in action to tliat (U scribi'il for tlu' l arly Chi- 
nese cannon. These were match lock guns. Some tlint lock breech loaders 
in latter part of 17th century used a similar block, but had a barrel turning 
on a hinge below, aa In the modern Smith & Wesson revolver, or made to 
swing sideways to allov inserting the ctiamber piece. These removable 
chamber piccos were really the first metallic case cartridges. During the 
Revolution a breecii loader was in use closed by a scrtnv turned in from below 
across the rear of the barrel. This was the Furguson rifle. The first i\.mer» 
iatm breech loading gun was the Hall, and specimens of this gnu are the first 
shown in llie exhibit. 

1. Breech Loading, Flint Lock Kiiie Musket (Hall's); 

calibre, 61.2. 

Ten thoutiand of thesr l,'uii8 were is^iu'd to T''. S. troops in ISIS. A muzzle 
loading chamber piece hinged at rear ia line of barrel couid be tilled up to 
allow the insertion of the paper cartridge. A catch underneath holds the 
breech-piece down when closed. No provision for a gas^check was made in 
these guns. A joint loose for one thickness of writing paper, but binding on 
two, beinu' (■<)ii?ii(UTed tiirht enonirh to prevent the escape of gas, and yet 
loose enough for free manipulation. 

2. Same System, Flint Lock, Model of 1882; calibre, 53.5. 

3. Hall's Carbine, same System, Percussion Lock; calibre, 

64.2, with ramrod bayonet j • 1832. . 

4. Hallos Rifle, Percussion ; callbi'e, .54 ; 1882. 

5. Breech Loading Navy Carbine, Jenks ; calibre. .52; 1843. 

Paper cartridge, hammer on siile of the barrel. Opened by drawing buck 
top lever. By means of a link this draws back a sliding breech-plug, and cx- 
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pasos a roiiml hole in the top of the barrel a little larijer than the ball. The 
hall is iji^ericnl through this, and allowed to rua forward to its yoat. The 
puwtWr is then poured in aud pressed forward by reversing the muvemeut 
of the lever. 

6. Sharps" Carbine ; calibre, .52 j paper cartridge. 

Clost'd hy a block sliding vertically ncro«s rear of barrel, operated by a 
lever below. iVrcussion cap an«l nipple, lulge of block e>lmrp to cut off rear 
of paper cartridge. Gas-check formed by undercut hollow in face of block. 
Sharps' guns were used in the U. S. Army as early as 1846, in the Uezicaia 
war, and during the Rebellion. 

7. Sharps' Rifle; calibre, .58; paper cartridge; Mayiiard 

priiner. 

In this model the breech-block is inclined to axis of barrel. 

8. Prussian Needle Gun; calibre, .60; invented by Dreyse 

in 1838. 

Presented by the Prnssian Government tojthe United States in 1868. This 

gun was adopted by the Prussian Government in 1847. It fires a paper car- 
trid^re. front iL^iiitioii, the needle striking a pellet of fulminate in the base of 
the paper satiol wliieli surronnd^ the ball. Tliere is no gas-check except that 
resulting from tiie mechanical lit of the bull. This is the earliest self-primed 
cartridge adopted for military service, and the gun is the first example of the 
bolt system now so common in Europe. The bolt is pushed in and turned, 
like a common door^bolt, to secure it. 

9. Carbine of same System ; calibre, .577. 

The f rojit sight is protected by guards oti eitiier side projecting above the 
barrel. These guards stand away from the sight far enough not to intnf ere 
with aim. This device would be useful where no sight cover is used. 

10. Allen and Wlieelock Carbine; calibre, .40; paper car- 

tridge ; made at Worcester, 1855. 

11. Green's Bolt Gun ; calibre, .535 ; paper cartridge ; 1857. 

Hammer underneath barrel. By depressing the spring in the rear of the 
bolt the handle of the bolt can be lifted and withdrawn. A piston, travers- 
ing the length of the bolt and attached to the handle, serves to pass the 
. charge forward into place. The piston beintj then withdrawn, the bolt is 
turned aud locked in place by two lugs at its forward end engaging with cor- 
responding recesses in the receiver. The cartridges had the bullets in the 
rear, so tluit there were always two bullets in the gun when loaded, the rear 
bullet serving as a gas-check. Green used a wind-gauge slide ou the rear 
sight, and a barrel with an elliptical bore."* 

12. Lindner Carbine ; calibre, 58.2 ; paper cartridge. 

» '* Bhootiog and 1-lshing." 
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13. Early French Breech Loading Rifle ; calibre, .59. 

Sy^tL tii goniewhat retemblei " SIibx|w'" (no mftrks) ; probably lued witb 
Lefaucheuz cartridge. 

14. Merrill Miisketoon, Latrobe and Thomas Rebel;*' 

calibre, .54 ; pi4>er cartridge. 

Altered from Harper't Feny rifle* Mannfiurturecl 1649. See lodc^plate. 
Leaf r( iir sight. From KatloQal Armory. 

The Merrill rifle r( sembled the Jcnks, described above, except as to man- 
ner of loafrmir. It hi\^ a spring'-ratrh onGra?inu with rear-siijht base. Also, 
an ordinary side-lock meant for prepared paper or skin ammunition. No 
extractor lued, as cartridge ia all consumed. Breecb-plug faced with copper, 
probably to serve as gas-ebeck. 14,495 Merrill carbines were purchased for 
use of the army during the d\U, War. 

15. Starr's Carbine ; calibre, .54 paper cartridge ; Skele- 

tonized to show Breech Action. 

By depressing the leyer the brace in rear of the brewh-block is drawn 
downward by means of a link connecting it with breech>block. The breedi 

block is simultaneously caused to revolvt; downward and backward. The 
piece is fired by an ordinary side-lock. Tlu* facii of the bri'i'(li-1)K)ck is 
countersunk annularly, so as to give a conical boarinii acrainst the butt of the 
barrel, probably to serve as gas-check. 2o,C0S of these arms were purchased 
for use in the army during the CItI! War. 

16. Smith Carbine : calibre, .52 ; paper cartridge, 

Barrel oonnoctt'd with butt by a hintje bidow, and lield above liy a spring 
on the barrel, stretching across tlxe joint and fitting over a square lug on top 
of butt-stock. Spring lifted by a lever underneath. 8,068 of these rifles 
purchased for use during the CItU War. From AllegheiQr Araenal. 

17. Gallagher Rifle Carbine ; calibre, .51. 

Barrel opeued at breech by lever underneath, pushing it forward. Used 
in CirU War. 

18. Cosmopohtan Rille Carbine ; calibre, .50. 

By depressmg the lever the front section of the breech-block slides back 
until a cylindrical tenon on its face is clear of the chamber. It then reyoives 
about an aads in front and below it, until the chamber is exposed. The strain 
of the discliarge ia transferred by the head of the lever to the abutment on 

the frame. Thr arm uses a paper or linen cartridge, ignited hy a percussion 
cap. An apron above the block protects the part:? from dust, etc., and helps 
to guide the cartridge in loading. Used in Civil War. 

19. Joslyn Carbine Rifle ; calibre, .54. 

The breech is closed by a ping at tlie forward end of the strap running 
backward on to the small of tlie stock. The shape of the phrj; \< eonieal ; it 
is loose upon the strap, and contains a spUt*riug designed to be expanded by 
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the force of the discbarge against the sides of tlu^ st-at of the mouth of the 
chamber to act as jrns-fh. ck. This oxpausiou is effected by means of a coni- 
cal plup:, driven into tlie H]ilit-riiijx hy tlu' discharge. This is similar to the 
gas-cljecli of tiie VViiliatn» gun described under cannon. Tlie locking-catch 
U so connected with the rear that the hammer cannot fall while the breech ia 
open. The breech-hlock is locked when dosed hj the locking-catch at its 
rear end. Used in CItU War. 

20. French Chassepot Carbine ; calibre, .45. 

Handle bi-nt down to be out of tlie way ; paper cartridtte. Bolt-LTuti 
resembling the Trussian needle gun in princijde. The gas-ciieck is ;i rubber 
washer on the end of the bolt. This is compressed axialljr by the powder 
pressure and forced agunst the sides of the chamber, being similar in princi- 
pie to the De Bange gas-check now usod in lieavy guns. 

In the above guns paper curtriilpfcs were used, bullet and powder 
wrapped in paper which had to be removed, or, in tliu latter models, cartridges 
in which tlie powder only was covered with paper, cloili, or otlier combustible 
substance, so that powder and ball could be inserted together. The following 
use 

METALLIC SH£LL CAKTHIDOKS. 

The first of these shells wer^ nnpiimed like the Maynard and Bumdde, 
and in the transidon stage some wwe made with tin or brass foil wrappers. 

21. Spencer Single Firing Rifle ; Removable Steel Loading 

Chamber. 

This h&A a thin removable steel loading chamber, lilce the system de- 
scribed above as of the earUest model known. The dumber can be taken 
out and reloaded. It was probably intraded to haTe a number of these 
chambers loaded for use, and therefore the gun is placed in this class. 

22. Burnside Rifle ( urbine; calibre, .54 ; 1856. 

Movable chamber pivoted in front under barrel, held close by cover on 
transverse shaft, operated by side lever. Used an unprimcd metallic car- 
tridge, the front part of the shell covering the joint between the breech-block 
and the barrel to prevent leakage of gas. Central fire ; perforation in centre 
of base admitting flame from cap placed on an otitside nipple. In closing, 
the brcecli-block has a forward movement, so that the bullet projectin-^ from 
forward end of chamber is pushed iuto the rear of the barrel. A number of 
these arms were used at one time by Ihe United States for cavalry. 

23. Bumside Carbine ; calibre, .54. 

Tius differs from the above in the locking device, consisting of a barbed 

catch on the receiver, conpeotrd with a pivoted thumb-i>iece on the inner side 
of tiic guard. r).'),567 of these guns were purchased for use in thr army dur- 
ing the Civil War. . Allegheny Arsenal. 
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24. Morse's System, 1858; Wilson and FlatherV Alteration 

of Smooth Bore ; calibre, .58. 

Esscntuilly the siimc principle as the Morse. The cartridge is rim fire, 
fired hj a side lock} the parts not so well proportioned as in the Morse* and 
the breech not ao securely locked as in that arm. This arm is provided with 
an automatic ejector, risinij^ from the ])ottom of the recelTer to throw out the 
cartridge after it has been witlnlruwn by the pxtrat'tor. 

The Morse system is opened hy raising a flap hinged at rear to butt of 
barrel. This, by means of a link from the ndddle point, operates a breech- 
block which traveb back and forth in the cavity exposed by raising the flap. 
A centre fire cartridge, with robber baae, was used, one of the earliest of the 
metallic shells. Springfield Armory. 

25. Ballard Rifle ; calibre, .54. 

By depressing a lever the breech-block is caused first to recede from the 
barrel, and then to drop downward, revolving about :i t^luftlDg horizontal 

axis at its lower and rearmost corner. Hnmn»er and lock concealdl in the 
breech-block. Kim fire cartridge. The cartri Ijro shell is extracted by iiu-ans 
of aitliding extractor bi iu atii tin? barrel, moved independently by band by 
means of a flnger>piece projecting beneath the tip stock. Depressing the 
stock leaves the hammer at half-cock. Block cannot be depressed when 
hammer is cocked. Fifteen hundred of these guns were purcliased for use in 
the army during the Civil War. 

26. Joslyn Carbine ; calibre, .50. 

Opens by turning block to the left. Extractor on block. 

27. Palmer Carbine ; calibre, .50 ; 1865. 

Bolt gnn with side lock. Instead of being secnred, like an ordinary door- 
bolt, as in the needle gun and Chassepot, the bolt has a sectional screw at dw 
rear end, engaging, when turned, with correspoml'm^' screw sections in the 
receiver. Essentially the samo as the " Froru h breech screw," described 
under 3.2 inch rifle. Rim Are cartridge. Spring extractor lying on bolt and 
fastened to it. The bolt revolves independent of extractor. Ejection ac- 
complished by a side lever thrown outward by a spring as the shell passes It 
Fired by- ordinary side lock, thu hammer striking cartridge directly on rim. 
1,001 of these arms were purchased for use of army during the Civil War. 

28. Ward Burton Rifle; calibre, .50; model, 1870; altera* 

tion of Muzzle Loading Springfield. 

Bame method as above of securing liolt. Lock concealed in bolt. Self- 
cocking by operation of loatling. Ejt'ctor, a pin <lriven out of front faoo of 
bolt when well back. Issued for expcrinu'iital trial in the field with the 
Springfield Remington, and Sharps' arms. 1.000 of each. 

29. Gennan Mauser liiile; calibre, .45; 1870; for sabre 

bayonet. 

The breech action is similar to that of the later forms of needle gun, but 
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the needle is abolished urnl a firing-pin sabftitnted, as the piece is used with 
contrril firo mrtallir cartrid-^es. An extractor, working in a slot in left side 
of the shoe, is fastened to the bolt, projecting forward. The necdh' j,nui hsid 
been much improved before the change wa« made. The earlier ones rec[uired 
to be cocked by hand before the bolt contd be tamed and drawn oat. In 
later patterns the operation of taming the bolt eoeki the piece> ^Fhe nose of 
the bolt is held from taming, and this steadies the striking mechanism. 

9 

SO. Austrian Werndl Rifle; calibre, .45; 1872; sabre 

bayonet. 

Fired by side lock. The breech-block swings on an axis below the line of 
the barrel, but parallel tiiereto. This is tamed by means of a thaml>-piece. 
A spiral groove in the shaft serves to work the eztraetor. 

31. French Gras Kifle ; calibre, .433; model, 1874. 

This is the dc\ idopment of the Chassepot aa adapted to the iiK'tallic ear- 
tridgc. The rubber washer, formerly used as gas-Ksheck, is therefore omitted 
as unnecessary, and a heavy extractor placed on the bolt. 

S2. Beaumont ^Muslcet, Holland ; calibre, .45. 

Presented to the United States by the Government of the Netherlands in 
1872. A bolt crun. Cocked automatically l)y turning up the handle to open 
the breech. It operates otherwise very much as the Chassepot. Tliis has a 
spiral spring. A safety catch on the right side of the receiver locks the bolt 
in place after loading, and permits the arm to be carried without danger 
either of accidental opening or of discharge. 

33. Comblaiii Iiillu, willi aabre kiyonet ; calibre, .45. 
Partially a iui)t( li by the Belgian Qovernment By depressing the lever 

the breech-block slides downward to expose the chamber; the motion of tiie 
lever cocks the luunmer meanwhile. 

34. Pierie or Glisenti Kille. 

This is a bolt gun, and the special peculiarity is that the trigger extends 
to the rear of the boH, so aa to he operated by the thumb instead of the fore- 
finger. 

35. Nuriiy's Alteration of Muzzle Loader; calibre, .58; 188G. 

Opened by drawing back a lever pivoted underneath tlie stoek in front of 
the trigger guard. The lever has a link connecting it witit tlie butt of the 
barrel, so that by the above operation the enture barrel is slid forward in its 
bed between the stock and the band. It^oaded with a cartridge inserted by 

hand into the chamber. Closed by reversing the movement of the lever, 
vhieh is seetireil ^vllen elosed by menn.s of a turn screw at its forward end. 
Fired by (lie ordinary .'^ide lock, tlie face of the liamtncr being prolonged, 
and siiarpened to strike the rim of the cartridge. Cartridges extracted by 
the bevelled stud on the face of the breech^screw. 
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S6. Collin's Alteistion of Muzzle Loader ; calibre, .58. 

The breech-block la opened by liberating a spring catch on its right side 
and iiringing it over to the left. The extractor fllides under the well of the 
rt'ccivcr, and is moved hy a separate trigger hencatli thf biirrel. This tritjtrer 
has a cogged section on its upper surface, which rm shes into an intermediate 
pinion between itself and the cogged lower surface of the extractor. This 
causes a pull on the trigger to slide the extractor baclcward. 

37. Breech Loading liitle, Freeman; calibre, .50; 1870; 

metallic cartridge. 

Opened hy swinging bark brcocli-block by tlie tliunib-piece in front. 
Locked by the position of the breech-block and by help of hammer. Extrac- 
tion and ejeeUon by sliding estractfur underneath seat of block, which oper- 
ates in connection with it. 

38. Five Guns, showing modifications of the Remington 

System. 

Tn this, the breech is closed by a Itlock revolving backward on an axis 
below, perpendicular to barrel. A cylindrical shoulder at the base of the 
hammer in rear is made to support this block. The specimens show different 
modifications — Benton, Laldley, etc. — of the locldng derice, to give security 
from premature explosion, or to render the opening easier. 

from National Armory. 

89. Breech Loading Rifle Musket (unknowu); 1863; cal- 

ihre, .50. 

Breedi-block opened by hammer, closed by hand. By cocking the ham- 
mer a parallel projection on the shaft of the tumbler strikes against a hinged 

stud within the breech-bhx k, first lifts it out of its seat in the receiver, and 
then draws it back until the breech is* fully exposed. The hutnintT is stopped 
at the half-cock by a projection on the side of the breech-block, against 
which it strikes. The block is dosed fay Inuid. It is locked when in place by 
eetting into its mortise or seat in the receiver. One remarkable feature, espe* 
cially, considering its date, consists in tlie absence of screws; the entire 
breech mechanism, iiu ludin^' the lock, having but one icreWi and that one 
free from many objections of its kind. 

40. Lee Gun; calibre, .45; 1875. 

Opened by pressing forward the hammer. The insertion of the cartridge 

releases the breech-block, wliicli is raised when the hammer is next cocked. 
The cartridge is extracted and ejected by pressing forward the hammer. One 
hundred of these made at the National Armory. 

41. Braendiin Aibini Rifle ; calibre, .45 ; 1868. 

Presented by Belgian Minister. The hrcedl-block is hinged in front at 
top of barrel, as ii\ Sprin;?field breecli h)uder. It Is h)eked in place, when 

closed, by a bolt coimuuted with a hammer, which entered an axial cavity in 
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the blodc. The flrtng-pin lies forward of this cavity, and is struck by the 
bolt when the hammer falls. (')petuiig tlie breech-block uperutos a double 
extractor, which is without an accelerating dovice. Tliis arm is used by the 
liue of the Belgian army. The first Herdau rifle adopted by the Hussian 
Government is a combinatlott of the Braendlin Albini and the ChasBepoL The 
lock ie in line of barrel, and it ie worked by a apiral epring. Berdan*fl later 
model is a bolt gun. He also invented a double-jointed block, which is 
churned to be the basis of tlie present Springfield modeL 

42. Austrian Womzel Rifle ; calibre, .54 ; 1870. 

Action similar to that of Braendlin Alblid. By cocking the hammer, a 

bolt attached to the tumbler is drawn back from its cavity in the body of the 
breech-block. The breech-block is then rained by the handle on its right. 
The bolt alfove referred to locks down the breech-block against the strain of 
the discharge. The extractor slides along the tiide of ihe receiver, being 
connected with a projection on one of the Unge pieces of the breed»-block 
forward of the joint. The projection is cam-sliaped, and bears against a flat 
ipAng on the side of the receiver. This spring tends to keep the breech-block 
open until forcibly shut. The hammer strikes a special firing-pin, traversing 
the block diagonally to the lowcpt point on the face of the breech-block. The 
cleaning implements accoiupany iliis piece. 

43. Swiss Millbaiik Ansler; calibre, .45; 1870. 

Essentially like the Springfield ritle, the cam-latch in the gun strctebing 
across the full width of the receiver. Browned bnrre! and mountings. Tt has 
no spring. There is no ejecting device. The haninier has no half-cock. 

44. Springfield Ritic Musket ; calibre, .50 ; model, 1862. 

Altered on .-Ulin's plan. Leaf sprin;.^ ejector stnd. Five tliMii'^jind of 
these guns were made in l.Sfiii, as soon as tlie return of i)cace ])ermitted tlie 
attention of the Ordnance Department to be directed from the question of the 
immediate supply of the most easily mannfactured arms. The arm is the first 
of the series of alterations of the muzzle loading rifle mnsket which have de- 
veloped into the Springfield rifle, calibre, .45, of the present day. It is 
opened by raising the cain-latcli Viy means of the thumb-piecp, ns at present, 
fired by a side lock in the tiame way. It differs from tlie present uuri mainly 
ill the detail uf ita parts, and in the extractor. This slides back and forth in 
a groove cut in the side of the barrel. Upon its upper edge it bears a rack, 
into which meshes a series of similar teetkin a curved arm running up from 
the front of the breech-block. A spring serves to draw it back. T'l nb- 
jection to this arransrement was its dclicacv, and the liability of the stock to 
being blown away through the cut made for the extractor, in case the car- 
trid^'e-head should burst. 

45. Millbauk's Alteration of Springiield Muzzle Loader; 

calibre, .58; 1866. 

Bloc k on 9idc hinged in front, swings to the riglit and forward. Block 
is locked by point of hammer. 
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46. Miller's Alteiatioa of Springfield Muzzle Loader; cal- 

ibre, ^8 ; 1866. 

The breech-block, whidi U hinged abore fhe banel, is made wifh an L- 

■haped am covering the mouth of the chamber, anil prorided with a tenon 

entering a mortise in the bottom of the receiver. This mortisp is a little 
lonjrer than the tenon, and receives the lower end of a vortical bult .sliilitij,' in 
the back surface of the breech-block. When this boll xa iluwn, the mortise is 
filled and the breech cannot be opened. When It is lifted, sufficient space is 
given for the tenon to clear the end of the mortise In opening. A spring 
tends to keep the bolt always down. A projecting arm at its forward end 
moves a sliding extractor in the side of the barreL 

47. Springfield Rifle Musket; calibre, .50; model, 1866. 

Differs from Allin*s alteration in the greatMt straagtb of Its parts, and la 
the extractor, which consists of a U-shaped spring agiunst the side of the re- 
ceiver. One point of this spring projects into the receiver, and catches against 
the rim of tlie cartridge as the cartridge is passed into the chamber. Closing 
the bree( h-l)lock compresses this spring, which is released on opening with 
sufficient force to throw out the empty shell. The calibre of this barrel is 
reduced from .58 to .60 by the insertion and brazing of a lining tube. 

48. Springfield Rifle Musket; calibre, .50 ; model, 18f)8. 

The main point of the improvement over the last arm consists in the use of 
a separate receiver for the barrel aiul ])arts of the mechanism, and in the im- 
provement of the extractor, which is tlie same as that novr employed, a lever 
taming on hinge pin and started poritively by the bk>ck, the molioii being 
completed hj an ejector spring acting on tiie extractor. 

49. Springtield Rifle Musket; calibre, .50; 1870; E. S. 

Allin's Improved Centre Lock. 

The essential feature of this consists in its dispensing with the number of 
parts forming the ordinary side lock. The main-spring in this case hea under 
the receiver. The other parts lie beneath the tang of the breech-screw. 

50. Springfield Rifle Officeis;" model, 1878; calibre, .45. 

Detachable pistol grip, checked stofdc, peep and globe sight. 

51. S|»rinotidd " Marksman's " Rifle ; 1873 ; calibre, .45. 
Pistol grip, peep and globe sight, covered front sight with level attached. 

62. Twenty Springfield Carbine service; model, 1884; cali« 

bre, .42; Buffington sight. 

A description of this sight is given later on. 

53. Twenty Springfield Rifles; service model, 188-4; calibre, 

.42; with Buiiiiigtou sight. 
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54. Two Springfield Rifles, with r&mrod bayonets, one bay- 
onet round, latest model, 1886 ; the other triangular, 1878. 

See Hall*8 carbine for note of vezy eirlgr form of nunrod bayonet. The 
rod fite in the ramrod groove, and when flipped forward to eerve as bayonet* 
it is held by spriog eatehes. 

55. Springfield Long Barrel Carbine; new model; calibre^ 

.45 % experimental, 1887. 

Barrel 24 indies long. Stock runs nearly whole length of berrel. Haa 
no lower band. Bnfbigton sight. 

56. Springiield Breech Loadinq: Shot Gun; model 1S81 ; 20 

bore. 

This is ii sinj^'Ie-barrcl gan. Two are issued to each company in sernce, 
for hunting purposes. 

57. Kelton's Hammerless Springfield Kifie ; 1887. 

In this model the lock is concealed in the brcech-bloi^. Opening the 
block compresses the firing spring by means of a side leref and arm, aa 




Pig. 5. 

shown in fig^nro The spar projects below the block and catches in the trig- 
ger. For note of another hammerless device, sec Clemens' Magazine Spring- 
field Gun, under head of " Bepeating Arms." 

The Kelton cartridge carrier block, shown below the gun in the fignrei 

is the latest dovioo propnsiMl for supplying cartridtjps readily to the soldier's 
hand when armt'd witli siiiu^Ie loading guns. These deviref, of which there 
are several shown, form an intermediate stage in the progreas towards the 
msgaslne gun of the present day. Tliey are nsnally called — 

QT'TPK LOADERS. 
Some of these arc fixei to the stock, and others are detacluible. 
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68. Col. J. (i. Heuton's Quick Loader, Fixed; 1870. 

The carthilgea are placed point down in lioles in the stock, which is 
enlarged at the left of the receiver, the aide of tbe breedi>block having a 
projecting ledge to cover them when it is doted. 

69. General Haj^ner's Quick Loader, Fixed ; 1874. 

Fixed under butt t^tuck. ^ perforated projecting block holds several 

cartridges, poiatii tu thu re:ir. 

60. Jas. B. Stillman's Quick Loader, Fixed ; 1874. 

There are two forms, oach consisting of a row of holes in the top of 
the butt stock. In one furm the cartridges are projected by a cover swiagtDg 
laterally. In the other by a cover turning up ou a horizontal hinge. 

61. Ira Merrill's Quick Loader, Fixed ; 1884. 

In top of butt stock like Stitlnian's, bat instead of a row of holes, a mortise 

is cut in the top of the stodc, and this is covered, except at the front end. 
A spring within presses a follower forward to hold any cartridges that may 

be put in, and to keep thein iieiir tlie oi)eiiitiu: ready to hand. 

62. Col. Benton's Detachable Quick lK>ader ; 1873. 

This is a perforated block which can be attached to catches on the right 
side of the stock near the receiver by means of a lever fustened to the block. 

This resembles the Krnka quick loader, uhich recently was highly com- 
mended iu England. It is intended to be preserved and refilled. 

63. Capt. Metcalfe's Detachable Quick Loader, and Car- 

tridge Packing Block. 

This diifers midnly from Col. Benton's in the method of attachment to 
the gun, having the block itself free from mechanU n and Id making tha 
block to serve for packing cartridges at the Armory for transportation. It 
holds eight cartridges. It is intended to be thrown away when emptied. 

64. General Kelton^s Detachable Qiuck Loader ; 1887. 

This is a block havhig two rows of holes, and made to attach below the 
Stoclc at tht receiver, instead of at the side. The flange ends of the cartridges 
are towards the right, near the right hand, for ease of withdrawal. JTigore 5. 



PISTOLS. 

Thirty-six pistols arc shown. 

These are on boards from the Ordnance Office and National Armory. 
They are of varioui kinds and sizes, munle and breach loaders, rifle and 
smooth bore. Some pistols, and revoWers also» are used with a detachable 
carbbie-stock for firing from the shoulder* 
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REPEATING ARMS. 

Repeating arms here include revolving arms and magazine guns proper, 
tho latter arranged in three classes, according to form and position of the 
magazine: tubular magazines in, ike butt stock ; tubular magazines under the 
barrel : and what are here called box maqiazines, placed under or beside the 
receiver, \vith cartridges touching lengthwise instead of endwise. 

Still earlier forms of repeating arms are first shown.. 

65* Ellis' Kepeating Flint Lock Muzzle Loading Rifle ; cal- 
ibre, .64. 

This illustrates one of the earliest forms of repeating arms. The barrel 
has three vents along the side of tho breech, with a single lock made to slide 
back and forth to bring the pan opposite one vent after another. It was in- 
tended to put three loads in, one above another, with the wads between, the 
powder of each load coming opposite one of Uie vents; On firing the front 
chafge, the lock would be slipped back to the next vent, and so on, firing 
tiie rear <diarges in succession, if tbejr had not gone ofl! at the first shot. 

66. Single Barrel Pistol, Percussion, firing two ohaiges. 

Sinular to Bills gnn in method of loadhig, bnt pvovlded with two ham- 
mers, one longer than the other, to reach two nipples, one in advance of the 
other. It probably intended to force the bullets in tightly enough to 
prevent flame from front charge igniting the rear one. Loaned hy Capt. 
Wachs, Covington, Ky., who also loaned a blunderbuss, fitted with a iiioged 
bayonet. 



BBVOLTOrO ABMS. 
Some sixty speclmeus are shown. The earliest revolvers were match 

locks, but there arc no specimens of these in the exhibit. The earlier forms 
had the cylinder extending tlie full length, and they required to be turned by 
hand. Though Colt's revolvers were the first ones generally used which 
turned the <^linder antomattcally, eaiffier forms show tide Improvement 
cmdelj. The chief point claimed in the original Colt patent was the central 
fire, the nipples being placed in the axes of the barrels in the cylinder. An 
old revolver, shown by the Handle Gun Co., of Cincinnati, has four barrels, 
each provided with a pan and cover for the single flint look. 

One great objection to the revolver system for anything but pistols is the 
escape of gas at tiie joint between tiie cylinder and barrel, as this lessens the 
range. The last specimen shown, the Swingle, combines a belt witih llie cjl- 
Inder and pushes the cartridge Into a duunber In the barrel. It is filled as 
readily as some of tlie tuhular magazine guns. Savatre's revolver has a con- 
trivance for pushing the cylinder against the barrel before firing, to shut off 
escape of gas. 

67. Flint Lock Revolving Carbine ; Pepper-Box Pattern ; 

8 shots. 
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68. Heyobrii^ Percusaion Pistol (Pepper Box) ; 6 shots. 

69. Whittier Revolving Rifle ; date about 1835. 

Cylinder haa to be tamed by hand. Has a single long barrel in front of 
the revoWng cylinder. 

• 70. Cochran's Revolving Pistol. 

Revolving chambers ; revolves by hand ; hammer belovr; chambers ex- 
tend radially from thp centre. Cylinder is i\ flat disk, with cliambers in the 
curved «urface, running radially from near the centre. Kevolved by band. 
Hammer nndeineatii. Paper cartridge, percuttion. 

Contribnted by Coif • Fat Fire-Arma Co. 

71. Cochran Revolving Rifle. 

Similar ronstniction to piston first described. Has a disk holdinj? nine 
charges; revolved by liand. Ilauimer underneath. Disk taken out to charge 
by throwing up strap which runs along top of stock. 

From Golt'a Amu Co. 

72. Two Colt's Revolvers, of earliest pattern. 

Used for paper amumuition. Ifrom Colt's Arms Co. 

78. Colt's KevolviQg Kifie $ early pattern. 

From Coif a Anna Co. 

74. Ciolt'a Reyolving Shot-Gun ; No. 12 bore. 

From Coif • Anna Co. 

75. Colt's Revolving liifle, five shots, with sword bayonet; 

calibret .56 j 1857. 

From National Armory. 

76. Colt's Reyolving Carbine, five shots ; calibre, .56 ; 1857. 

77. Eight Specimens of Colt's Revolver. 

Showing the progression from tlie earlier turiiiH used with paper car- 
tridges to the moat receut utsed with metallic ammumtiun. Some show mark^ 
of alteration from old form to new. 

78. Wes.soii & Leavitt Revolver ; calil)ro, .35. 

First revolver patented after Colt's. Made by Massachusetts Arms Co., 

Chicopee Falls, Massachusetts. 

79. French Navy Revolver, Lemat pattern ; nine shots ; 

central barrel for buckshot. 

The extremity of the hammer is made with a joint, so that it can be 
Uiroed forward to fixe the chambers, or turned down to fire the central barrel. 

Loaned by C Breckenridge, Covington, Ky. 
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80. Tluree Joslyn Reyolvers ; calibre^ .44 ; one akeletonized. 

81. Eight specimens of Remington Revolver. 

Illustrating the development from the time of paper cartridges to to-<lay. 
fiome forms have the Hay safety device, a slide passing up in front of the 
banmer to keep fhe latter up imlil the sMe is withdrawn by pressing tiie 
tvifger* 

82. Beall Revolver ; cuUbrtj, .44. 
Bears clui^e resemblance tu the Kemington. 

83. Two Allen & Wheelock Reyolvers ; calibre, .44. 

Its main difference from the ordinary form of the Colt revolver, or of the 

Reminprton, which it ro^fmbles in having the cylinrliT included by t!ic fmmf , 
consists in the position of the rammer lever, which is turuod backward and 
bent so as to form the trigger guard. 

84. Adams Reyolver (English) ; calibre, .44 ; patented 1856. 

A Mlf-eocIdBg TerolTer, the hammer being xaiied by polling the trigger. 

85. Four Self-Oocking Starr Revolvers. 

The trigger Is doable. By continuing to pnll on the forward triggerp 
which raises the hammer and revolves the cylinder, the buck of tlic trigger 
strikes against the front of a rear trigger and canses the hammer to fall. 

86. Two Dreyse Needle Revolvers ; calibre, 85 ; self-cocking. 

87. Four Savage Revolvers ; calibre, .3626 ; self-cocking. 

By pulling back the lever in the rew of liie trigger, the cylinder ii first 
slightly retired from the barrel and then caused to revolve. The hammer is 
cocked at the same time. When the lever is released, the cylinder moves 
forward slightly, so that the muutli of the ueare^t chamber may embrace the 
butt of the barrel, made lomewhat conical for tins purpose. The i^llnder if 
withdrawn by meane of a toggle-joint, eonnected in ite rear end, which it 
lifted by a projection on the upper part of the lever. An arm, attached to 
this end of the toiigle, reaches forward and operatesi the ratchet. The stop- 
ratchet is fornit'cl on the body of the cylinder, back of the cones. The oper- 
ation of the moving parts, which is yery interesting, may be readily seen by 
removing the phite on die left of the lock. 

88. Pettengill's Revolver; calibre, ,44; Double Action, 

Hammerless* 

89. Two Lefaucheux Revolvers (French); calibre, .35; 

Pin Fire. 

By opening the gate :>n the right side, the rear chambers are exposed and 
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an opportunity gtven to inwrt tbe owtridgcs. The empt^ cartridge ahellt 

are pushed out to the rear hy sliding^ a rod on the frame. The cylinder stop 
consists of a pin plying back and fnrtli in the face of the breech. It arrests 
the movement of the cylinder by i^trii^iug against projections on the face of 
1h» cyUnder betveen the chambeia. In coiu«qu«ic« af M. Lefaacheaz*a 
Mzlj inveiitioii of tUa pin^flre cartridge, thia ia one of tiw earlieat breedi- 
hMding revolve vaing metallic ammimitioii. The trigger folda up when 
not tn uae. 

90. ChriBtienBen Revolyer (Danish) ; calibre, .45 ; pin fire. 

The hinged gate in rear of the right aide of the cylinder allowa the diani- 

ber to be loaded with a pin-fire (Lefauchoux) cartridge. The stop operatei 
against a series of inclined ratchet teeth formed on the body of the cylinder. 
The trigger folds up when not in use. Tlie butt contains an oil cavity close<i 
by a screw stopper which has an internal stem to take up the oil urie drop at 
% Une. An eje ia formed in the frame immediately in the rear of the ham- 
mer, by which the piatol ia f aatened to the peraon by a langard. 

91. Three Perrin Revolvers (French") ; calibre, .44. 

The cartridges are inserted through tiie gate in the rear of the cylinder 
on the right. The tumbler ia without any notch, the hammer falling at the 
moment that the '* lift** of the trigger la accomplished. It may be kept off 

the cartridge by means of a wedge pressed in by a spring so as to block ita 
fall. The wo(1(jo is out of the way when the hammer falls in firir.f^. The pis- 
tol usee a central fire cartridge, instead of the pin-fire Lefaucheux car- 
tridge for which it was originally made. 

92. Sharps' Revolver; calibre, .44. 

Opened by swiDging barrel aidewaya. Same as Weason'a, except in mode 

of opening. , 

93. Smith and Wesson Revolver. 

By raising the barrel latch in the rear of and above the cylinder, the 
barrel may be turned down about a horizontal axi"* in front of the lower part 
of the cylinder. The barrel in turning doM-n carries with it the cylinder, 
and at the aame time a ahnft monlng through the axle of the cylinder ia 
driren to the rear, pnahlng ont the empty ahella by a projecting plate on the 
rear end. When pushed out far enough to remove the ahella, this extractor 
apringa forward into place, and gives room for inaerting more cartridges. 

94* Smith and Wesson Revolver, calibre, .48; Russian 

model. 

95. Schofield, Smith and Wesson Revolver; calibre, .45; 

U. S. Service pattern. 
This arm differs principally from Smith and Weaaon in the form of 
like extractor and of the Iwrrel latch, the latter he^^<g hinged to the frame, 
inatead of the barrel, of the cyOoder catch. The height of the front eight 
la alao reduced by placing it in a grooTo along the top of the barreL 
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96. Smith and Wesson's Army Revolver, with Keltou's 

Safety Stop attachnieiit. 

As shown in Figfure 6, the handle of the revolver has a thumb-piece on the 
Tight. This serves two purpose!. First, it steadies the revolver hj giving 
a firm grwp with the aid of the thamb. Second, it prevents firing Hie pleoe 
vnlil the trigger is polled. For this poipose tii« thmnb^pieoe is hinged «t the 




forward end on a shaft, which extends into tlio frame of the handle and 
keeps the hammer from falling until the thumb-piece is pressed down. This 
is the invention of Bvt. Brig.-CtenM J. 0. Kelton, U. S. A. 

97. Kelton's Cartridge Pack for Smitk & Wesson ReyolTonB. 




ng. T. Fig. 8. 



This is shoirn inFtgnreft 7and 8. Ffgrnre 7 shows tiw package, and Figofe 
8 shows it partially inserted in the bamls of the {^linder. The cartridges are 
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arranged around a central stem, and held by a paper band, or by a brass strap 
with a simple catch. The packages are carried in cylindrical boxvs attuohed 
to the waist or shoulder belt, and when the revolver is opened they can be 
readily taken from the belt and pnahed into the cylinder. The band or strap 
it readi^ lootened* and the central ■tern falla out. This gives a ready means 
of leloading £he <9linder. 

98. Swingle Revolving Repeating Rifle ; 1880. 

This is a bolt gnn with a revolving cylinder beneath the bolt. This cylii\- 
der. Instead of poles parallel to the axis* has grooves in its outer surface, 

as in the Lowell and other machine guns, and the bolt works through one 
after the otluT in succession. Tlie cylinder is supplied with cartridges 
through an opeoing on the right-hand side, as in the Colt breech-loading 
revolver. 



TUBULAB MAGAZINES IN THE BUTT STOCK. 

The earliest example of tUs kind known la a match lock gnn of the 18th 

century. It had tiro tubniar magazines riinniii;.r leiii?thwise of the butt stock, 
as in later models, ono holding; powder for tlie charge and the other powder 
for priming, tht; bulk'ts b»«in}^ iiiscrtyd singly. A revolving dink, tnrnmr:: like 
the Cochran, round an axis perpendicular to the barrel, but horizontal instead 
of Tertlcal, served to close the breech and the tubes. A chamber In the cir- 
cnraference allowed the insertion of a ball from underneath the gnn. The 
disk was then turned to cany the hole past the magazine openings, muzzle of 
pnin hold down to let the powder drop in, and was then set to bring the 
chamber opposite the barrel. 

99. Spencer Carbine ; old model ; calibre, .52 ; skeletonized. 

This gun was introduced in 18G0. It was the earliest magasine gnn used 

in actual war. Xiiu ty-foiir thousand one hundred and fifty-six were pur- 
chased for use in tlie army during the Civil War, irsed a rim-fire metiiUio 
cartridge. A lever underneath, swinging down ami lorward, draws down the 
breech>blodc and swings it backward far enough for a cartridge to slip over 
the block from the magasine in rear, a spring finger above the mouth of the 
magazine keiiting tlic cartridge from slipping out. Swinging the lever for- 
ward i»uslies tlie cartridge in and clo.^es the breech. Fired by an independ- 
ent hammer striking a .•^lide in the block and driving it against the rim of 
cartridge. By a butiuu uudtrneatli, the swing of the lever can be limited so 
that a cartridge will not be admitted from the magazine, and the gun can 
then be nsed as a single loader. A narrow plate Mnged to the block serves as 
extractor, and the shell is forced out by sliding up the incUned finger which 
covers the magas^ine. A tube t onlaining a spiral spring ran be drawn out 
from the rear, allowing cartridges to be dropped into the magazine. Return- 
ing the tube to place brings the pressure of the spring upon the cartridges to 
force them forward. The spring has a head, or ** follower/' at the end to 
bear upon the cartridge, and this is common to all spring magazines* 
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100. Spencer Repeating Rifle; calibre, ^0; altered from 

Carbine. 

Same syatem u aboTe. 

101. Scott or Triplett Magazine Rifle ; calibre, .50 ; about 

1870 ; Meridian Manufacturing Co., ^Meridian. 

Tlio mutfiizinr^ in butt stock; barrel revolves on parallel axis beneath it 
until opposite mouth of magazine, when it receives its charge. 

102. Clemens Magazine Rifle ; ^ Springfield System ; " 1878. 

The nugasine in tliie gun it placed in a grooTe in fbe left side of the bntl 
•tock, and it rune np to the side wall of the receirer, which has an opening 

to alIo\r cartridges to slip obliquely from the magazine towards tlif firing 
chamber. A coiled sprinfj at the side of the ma'^aziiie worlcs a floxibk' plunger 
to force the cartridges forward. Rather comprK-atc->l nuchaiiism, somewhat 
on the order of the flrat Allln model for the Springfield (Xo. 44 atioVe), is 
needed to throw (he empty shell clear of the magasine and draw a cartridge 
from the magasine to the chamber. This gun shows a hammerless breech- 
block. It is converted from the regular block with little exterior change. A 
side h'ver, as in the Kelton liarnmerless gun above described (No. 57), pushe.s 
back the firing-pin and compresses a spring in the block ; but instead of hav- 
ing a sear below, the firing^pin projects from the rear of the block as In the 
serTioe model, and a shoulder there catches on a spring plate which Is pressed 
out by movement of the trigger, releasing the firing-pin. The description of 
this gun in Tleport of Chief of Ordnance for 1878 does not refer to the " ham- 
merless " device. Other attempts to make a magazine gun of the Springfield 
are there noted. 

lOB. Hotchkiss Magazine Rifle ; calibre, .45. 

See Report of Chief of Ordnance for 1882. This gun M-as introduced about 
1879. It ix a bolt gun similar to the Mau?er. The slot in the roeeiver 13 
curved at its junction M'ith the front and rear shoulders. The bolt is Jx nce 
gently checked just before it is pushed home, preventing shock on the head 
of the cartridge, and making the operation more continuous than with square 
dionlders. The front curve also cams the bolt backward in beginning 
to open, and so starts the shell, which can tlien be readily drawn out. 
This action, now used in other bolt guns, was claimed by Hotchkiss as 
his invention. The magazine, in the butt stock like the Spencer, runs under 
instead of over the braech-piece, and brings the cartridge into the receiver 
through an inclined opening in the bottom. A sfrfral spring is used with fol- 
lower. Centre-flre Cartrl 1_ arc used. To insert tliem the bolt has to be 
opened, and they are pushed in tiirough the chamber, endwise, sint^ly, bntr 
end flr.st. \\y a lever at one side the bdlt can be locked shut for fsecurit > , atid 
the hammer held from striking. A lever at the other side shutA ott the 
magasine when necessary for use as a single loader. It is a remarkably 
simple gun, and it avoids having an extra piece to serve as carrier for trans- 
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fer of cartridges from the magszine. A peculiar feature is a trigger with a 
hollow or curved stem where it peeieB nmnd the magaiine. Stops connected 
with the trigger dieck and release eaitridgea in the magasine at the proper 
time. 

104. Chaffee Reece Magazine Rifle ; calibie, .45 ; 1881, 

See Seport of Chief of Ordnanoe, 1882. The position of th^ nuHtanno 
la nearly the same as in the Hotchkiss, but in place of having a spring in 

the timt'azine, the rartridgcs are forced forwuril by studs on a bar at the side 
of the magazine tube. This bar is moved back and forth by a projc^ction on 
the bolt. Another bar, which does not move lengthwise, has corret»pouding 
stods, and it is Icept pressed in hy a spring, the studs on this har keeping 
cartridges from slipping badt when the first bar moves hack. The recipro- 
cating bar thus draws tbu cartridges forward, by recfular successive stops, dis- 
tances equal to tbeir own length. Tlie front cartridge, before tbo breech is 
opened, lies in a hollow under the bolt, far enough forward to be pushed up 
and into the eluiml>er as. the tioit is pushed in after opening. A hinged gate 
in the hntt plate can be thrown open to admit cartridges in lllttng the ma^ 
sine tube. This gate in opening acts upon tli stu lded rods to force them ont 
from the tube, and aliow cartridges to be dropped clear in without striking 
flie studs. 



TUBULAR MAGAZINES UNDER THE HAKliKL. 

105. Henry Magazine Rifle — Sliding Carrier Block ; calibre, 

.42 ; old model. 

Tliis system was invented about 1850, but it was slow in coming 
into use, until develojtcd about 1866 into the form of the Winchester gun 
next described. The ltuii is operated by a lever swinging forward IkMow. 
This acts on an elbow joint which works the bolt back and forth. An arm 
connected with the lever causes a carrier^block to slide up and down, trans- 
f «ning the cartridges from the level of the magaaine to Hmt of tiie barrel 
when the bolt is back, and dropping the block when the bolt is forward, and 
a cartridge pushed into the chamber. The magazine is charg:ed from the 
front. The tube is in two sections, the muzzle part made to sm iug round 
to the side to clear the mouth of the magazine tube ; the spring being flrst 
pushed up into this part by means of a thumb-piece attached to the follower, 
and projecting through a slot ont lengthwise in the magazine tube. Car- 
tridges can then be dropped into the tube. A magazine under the barrel 
gives room for more cartridges than one in the butt stock. 

106. Winchester Magazine Rifle; calibre^ .45; military 

model, 1876. 

This differs from the Henry gun, from which it was developed, mainly in 

the method of filling the magazine. Instead of havinpf a movable muzzle 
section, the tube is continuous, and an opening at the rear, covered by a 
spring plate, allows the insertion of cartridges one at a time even when the 
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ganit loaded. No other meane of loading ie provided than thi« method 

through the magazine. Thia gan attracted much attention abroad when 
first mode, about 18G6, and it was adopted in Switzerland, wIuto it was after- 
ward disphvcod by the VetterUn, next described, constructrd on the same 
magazine principle. The Winchester is very popuhir for sportiug purposes, 
where amaU Gartridgna ean he uaed. Ita operation depends on good work* 
manalupt ind It la a fine piece of meclMnltm. The length of the hreech aja- 
tem pTOTents ita bdng need to heal effect for long cartridge!. 

107. Swiss Vettf rliii Magazine Killa ; calibre, .40 ; about 

1868 ; adopted by Switzerland for its Corps d'Klile. 

This is a simple bolt tifun, the bolt operatinu; a sliiiiiig carrier block like 
that of the Winc!u'8t4.'r, from which magazine system it is (U'rivi'd. The 
aamc remarks as to tilling the magazine and loading apply to tiiis as to the 
Vnneheiter. The bolt dUfera f rcmi the Mauaer bolt in having the handle 
near the rear and lient down by the aide of the stocIc» two lags on the turning 
post of the bolt, near the rear, catching the slMMitdera in the breech frame. 
Thi<4 rt nr v^osition of the bolt is an advantage in magazine guns. The firing 
spring is spiral, as in the Mauser, but made large and heavy, though short, 
and placed in tlie rear instead of the front part of the bolt. This makes an 
enlargement in rear and gives a clnmay look. 

108. Ward Burton Magazine liitle; calibre, .45; 1873; 

rocking carrier. 

The bolt mechanism of this gun is the same as that of the single loader 
above tlcscribi'tl (No. 28). Like that gun the handle is ]»lac<Ml at tlu> roar of 
the bolt, and a stup is providtnl to hohl the handle half turned, thiri'by t'iviTT^ 
a half-cock. The magazine is u tube under the burrtl with spring and lui- 
lower as above described, bnt instead of a »liding carrier block* a rodking 
carrier of tpoon-shaxw^^ ia used. This spoon Is made to rock on horizontal 
bearings at tli r. ir. Its front end is forff 1 luwn by the bolt in moving for- 
ward, and up by the bolt in niovin^r backward, striking projections at the roar 
end. The spoon when down receives a cartridge from the magazim-. and when 
up it holds the cartridge inclined upwards towards the chamber, about at the 
position and slope of the front cartridge in the HotchkisSt with the flange end 
raised sufficiently for the bolt to strike the upper edge In going forward, and 
so push tlu- cartridge into tlu- clianibt-r. A sido h-vor operates to hold the 
spoon up, and i-ut otY the nia^'a/ine when desired for use of ^xn as <$lngle 
loader. Instead of loiultng the magazine from an outside opening in rear, 
which allows the magazine to be filled even when the gnn is loaded, as in 
the Winchester and Vetterlin, cartridges have to be inserted throngh the 
receiver, and for this purpose the bolt must be drawn back, unloading the 
gun. Cartridcres are put in endwise, sinfifly, point firf^t. The magazine 
mec-Iianistn is indicated in the cuts illustrating' tlie new (Jertnun and French 
magazine guns, next described, to whicli the remarks about loading, etc* 
alio apply. 
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109. Mauser Magarine Gun; new Gennan model; cal- 
ibre, .48. 

This is praettesUy llie Manser single-loading meehuism with a magwine 

of the Ward Burton type, having a rocking carrier or spoon. Tliis is com- 
monly !:nown as the Kropatehock systom, which, however, M'as not known 
until about 1878, while the Ward Burton was trie I in this country in 1873. 




Figure 9 shows the Mauser magazine gun in longitu liiial sec tion, with 
bolt drawn bacic and «poon up. Figure 10 snows the same with holt closed 
and spoun down. A projection below the nose of the spoon serves to prevent 
cartridges from slipping under the spoon from tile magasine, and a detent 
operates wlien the spoon is down to prevent a second oartridge from follow- 
ing the first into the spoon. A cut-off operates in a similar manner as in the 
Ward Burton gun. The rifle is 4 feet 3 inches long, and with the l»ayonet 5 
feet II inches long. With tlie magazine empty tlie gun weighs about 10 
pounds; with it filled, about 11 pounds. The bayonet weighs 1.70 pounds. 
The trigger mechanism Is so arranged that a gradual pull on the trigger finally 
^engages the tumbler and permits the flring-pin to fly forward. The maga- 
sine holds 8 cartridges end to end. The service cartridge weighs 663 gruns. 
It is 3. 07 inches long. Later cartridges contain H'.)i grains of powder. Re- 
duction of calibre is now going on, and its a.lvantagus wUl be discussed under 
Ammunition. The French gun next described la of xednoed calibre* 
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110. The Lebel Magazine Gun; new Frencli model ; calibre, 
.304 ; represented only by drawings and description. 

This is practically the French Gras rifle fitted with the Kropatcheck (or 
Ward Burton) magazine, and the same general remarks apply here as to the 
Mauser gun^ just described. The new bolt has double lugs, as in the Lee 
bolt, to take up the recoil on both sides the receiver. 




Fig. 12. 

Figure 11 shows the spoon down, with a cartridge lying in it received 
from the magazine. The bolt is partly pulled back, drawing out an empty 
shell, in the position just before tilting up the spoon with the new cartridge 
to the position shown in Figure 12. For description of cartridge and results 
with it, see under Ammunition. 

111. Spencer Repeating Shot Gun; 12 bore ; 1881. 

The breech-block in this gun resembles the Peabody, it being hinged in 
rear, and made to move up and down in front. Its special peculiarity lies in 
the arrangement for operating the block by means of a sliding handle on the 
magazine tube under the barrel. This handle is connected with flat bars, 
which extend to the rear, into the receiver and along the breech-block. A 
stud oa the inner side of one rod fits in an inclined groove in the side of the 
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bree€h>block, so that sUiing the handle buck wedges dovra the block to open 
the breech. Immediately after thb, ao extractor U operated 1^ tin bw on 

the other side to remoye the empty shell. When the handle is well hack 
the block is thrown np by a sprinj?, tossinj? the shell out above. While the 
block is up, a cartrifljre vimierueath, received from the majja^ine behjw the 
barrel, is pushed in by moving forward the slide, and the breech is closed. 
The magazine is filled from underneath the bree^-block. 

112. Colts Mii(,raziiie Kitie ; ciilibre, .22; 1887. 

This gun is abo operated by a handle sliding on the magazine tul)e under 
the barrel, but the breech action is a bolt system, instead of the falling block. 
A bar, attached to the slide, works a lever connected with a cam latch, which 
is hinged at its forward end to the under side of the bolt towards the rear. 
When the bolt ia cUjsed, the rear end of tills earn latch drops nito a depression 
under the bolt in the bottom of tle> frame, and abuts against a slioul k-r in 
the frame, securing the bolt. iJrawing back the handle raises the cam latch 
over the shoulder and then pushes back the bolt so freed. Forcing the handle 
to the front draws the bott forward and finally swings the cam lateb down 
again, locking the bolt A spring extractor oti the bolt withdraws the empty 
shell. A sliding carrier block, moving like that in the Winchester and Vet- 
terlin, transfers cartridges from tlie magazine. The rear end of tlie magazine 
tube can be swung slightly to the right to insert cartridges, a spring plato 
securing them from springing out This gun was used during the Exposition, 
in the shooting ^rullery of the "War Department, in determining practically 
rbp velocity of projectiles. Loaned by B. Kittredge Arms Company, Cin* 
ciouatL 



BOX MAGAZINES NEAR THE RECEIVER. 
CARTRIDGES TOUCHING LENGTHWISE INSTEAD OF END TO END. 
These mi^ipgtfines are either detacliable, so as to be readily replaced % or 

fixed in place and arranged to be rapidly refilled by nneans of compact piiclc« 
ini? rraoes. The Lee is the best known of the Imx nn j^azine !s:uns. Tt has a 
detacliable magazine, the only one shown of this tyite. Tlic other type is now 
coming into prominence from its recent adoption in some form by several 
nations. One great advantage of the box magaclne is that the bullet of one 
cartridge does not rest agi^nst the primer of another, and so the posaibili^ 
18 removed of exploding a cartridge in the magazine, or injuring the bullet, 
by shock from another cartridge. If necessary a spring plate can be placed 
front or rear to lessen ali shock. In some, an opening at the side allows iti- 
spection of the Interior. They work without carrier-block or spoon, though 
some, like the Rubin, have a catch operated by the bolt to check and release 
cartridges. The chief advantage, however, is that It enables the supply of 
cartridijes to be rajadly renewed. This becomes more and more apparent 
with the reduction of calilire and K-n^jtlicuing of tlic cartri Ilcc While box 
magazines avoid the slow process of inserting cartridge.s one at a time end- 
wise, some even of these fail in a point covered In several tubuUr magazines 
—the power to Yeflll when the gun is loaded — and require the refilling to be 
done through the receiver with the bolt dtawnback. 
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118. Lee Magazine Rifle; calibre, .45; 1879. 

Thlf ii a bolt gan» widi aa opening the length of a cartridge in the bottom 
of the receiver, jast back of the barrel, and it has a detachable magasine» 

which is inserted from below, 

Fitftiro 13 is a lim«,'itu(iinal section showing the magazine in position. 
Figure 14 is a cross section of the gun, with the magazine removed, showing 
tile opening through the stock under the receiver for the insertion of the 
magazine. Sereral of theee magaainfta are carried on a belt. Tlugrareeadi 




Fig. 14. 

provided with a spring and follower within to force the cartridges up, and 
they are filled up in adTanee bj the soldier, as it ia intended that thej 
should be saved. They have to be strong, and they must be made care- 
fully, as they form, when attached, a working part of the mechanism, and a 

slight deformation would interfere with tlu ir operation. When a magazine 
on the gun is emptied, it is dropped out by |)res.sing a spring, and a new one 
already tilled is inserted. A magazine holds five cartridges of our service 
model, caUbre, .45, but more of smaller calibre could be carried. The gun can 
be used as a single loader vhen the magaaine is off, as a spring plate then covers 
the bottom of the receiver. A recent addition made for tlie iiroposed arm of 
the English service allows this plate to come in play even when the magazine 
is uu the gun but not forced up into positiou for feeding. The magazine can 
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be filled when on the gun, if the bolt is diKwu <mt and thtt gnn vnlocded. 
See Be^rt of Chief of Ordnanoe for 1682. 

114. The Rubin Magazine Oun; Swiss; 1888. 

This hM a magaalne act like the Lee, vader the leodver, hut flxed la 
place. To fill it the bolt hai to be drawn out, and oartridgea are inaerted 

through the receiver. They ran be put in singly, or, by means of the prepared 
package shown in side anil bottom views in Figure la, can all bo inserted to- 
gether. A spring gate, similar to that in the next guu described, admits car- 
tridges at the top of the magazine, bot thia gate has to be worked by the bolt 
to leleaae eartridgea for loading. The gnn oonU not be obtdned for ediibit> 
but eartridgea and packing caaea were aent from the National Aimoijr, where 
the gun ia now on trial. 




Fig. U. 



Diia padcage or eaae, holding 7 eartridgest ia made of light tin^ and the 
eartridgea are held in by flexible lips at the open bottom. When the case ia 
placed orer the magazine, the cartridges are pushed down by the thumb or 
finger, passing through the slot in the case, and the lips yield, allowing the 
cartridges to pass at once to the magazine. These cases are light and cheap, 
and they require no spring. They can be carried like detacliable magazines on 
the belt ; and cartridges can be packed in them at the arsenals for issue to the 
soldiers. The idea involved in the fixed magazine so filled is, that it is prefer- 
able to have a magazine that can be rapidly filled, and that will form a part of 
the gun, receiving the same ciire as the gun itself, than to run the risk of 
losing a detachable magazine, or damaging it, so reducing the gun to a single 

loader. 
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115. Livermore-Russell Magazine Gun ; 1879. 

The magazine is placed at the side, extending downward, as shown in 
Figure IG, an opening at tlie side of the receiver admitting cartridges from 
the magazine to the front of the bolt when drawn back ; but the special feature 
if the spring gate at the top, closing m outer mouth. This tUowf cartridges 
to be inserled singly, or, by meont of ft packing case, all together, even vhen 
the gan is loaded ; but prevents their exit there and guides them towards the 
other opening leading to the receiver. The fot^'d of the magazine can be cutoflF 
by a stop, which simply keeps the bolt from drawing back far enough to catch 
the flange of a cartridge, and the gun can then be used as a single loader. The 
magaiine feed* oartridgea without the use of apedal meehaniam operated by 
the bolt. 




Fig. 16. Fig. 17. 

The position of the magasine allows an opening to be made in the side 
through wMdi the soldier can see bow maqy cartridges remain in reserTe. 

The packing case described aliove for filling such magarines was originally 
made for this gun. Fig. 17 represents the ori^'inal design practically identical 
with that shown in Fig. 1.5. Norton's "Aau-rican Inventions in Fire Arms,** 
published by Ticknor & Co. in 1882, says of this gun as originally designed: 
" The object of the invention Is twofbld : mrst, to provide a magaxfaie which 
can be rapidly filled, whether the gun is loaded or not, wiHiout neoesMuily 
detaching it from the gun. Second, to provide a breech«closing bolt system 
M-hich can be operated by a simple forward and back motion of tlie hand." 
The latter arrangement was intended to secure quick action of the bolt and 
greater rapidity of firing from the magazine. The bolt system referred to by 
Norton is quite similar to that of the new BCannlicher gun recently adopted 
in Austria and Jicxt described, but the gun in the exhibit has pracUcally the 
Mauser or Hotchkiss bolt. See Report of Chief of Ordnance for 1882. 

116. Mannlicher (Austrian) Magazine Gun ; 1888. 

In the Mannlicher gun the bolt ia operated by a simple forward and back 
motion of the hand, all other military bolt guns In use requiring the bolt to 
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be turned to secure it after rloaing, or to iinlock it for opening. Figure 18 
shows a longitudinal section of this gun. The liandle is indicated by the 
round knob «t tlia rev, Mwuticted idth a piece wliidi slides hi and out at the 




end of the bolt, and which has a wedge-shaped projection below. Hinged at 
the IroBt to the under ^e of Uie bolt» In rair of the megarine, is a brace, or 
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cam latcli. sliDwn in tin* ilrawing, and the wedge abovp reforrod to works in a 
slot in tlio rear of this brace, forcing the latter down wlien tlie holt 10 pushed 
weli forward, and securing it against a shoulder in the frame of the gun, as 
here ahown. Drawing back the handle raises the hrace by hielined projecting 
lips on the wedge* and allows the bolt to slip back. This mettiod of locking 
the bolt by a brace or cam has been adopted in the Colt magazine <pin above 
described. 'IMu- Mannlichcr magazine is under the receiver, and to fill it the 
bolt has to be drawn back. A special cartridge feed case is used with this 
gun, as shown in Figure 19. 

Tliis case holds the flange ends only of the cartridges, and the top one 
alone can move forward. The whole package, case and all, is inserted from 
above into the magazine, the gprini,' in the maorazinc acting through the cnsn 
on the cartridges. The emptied case either falls out at the bottom of tlio 
magazine or it is forced out by inserting anotlicr full case. Cartridges can- 
not be inaerted one at a time into the magasinet as the case forms part of 
the mechanism to control the cartridges, making a sort of cross between » 
detachable and fixed magaslne. There aeema to be no inrorision for vsing 
the gun as a single loader. 

117. Schulhoff Magazine Gun (Austrian invention) ; 1888. 

Tihb Schiilhoff magaxfaie gun, also an Auatrian inrention, la ahown in 
mgore 90. Its construction is novel and interesting. The magazine is a fixed 
hollow drum under the receiver. An axial abaft nearly parallel to the barrel 




Fig. 20. 



runs through the drum, and this carries a raiSal plate which revolves with 
the shaft anrl acts as a " follower," pushin«» before it eartridi^rcs ]»lace(l in tlie 
magazine, and delivering thorn at an opcninsf in the bottom of the receiver, 
where they can be caugiil by the bolt iii loading. An opening on the right- 
hand side of tlie magazine allows cartridges to he inaerted, and a hinged Md . 
closes the opening. The shaft is tnrned by a spiral spring round the front end. 
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The figure is a perspcctire view of the gun, showing the lid of magarine 
open, and exposing tho Interior with its shaft, follower, and spring. 

Figure 21 is a cross section, actual size, through the magazine full of cat' 
tridges, as seen looking from the ftont. The lid is shown closed. 

Figure 22 !■ « crois Motion, radneed tixe, Just in i«ftr of the megaifaie* 
looking towards the front, showing that the lid in opening is made to re- 
volve the shaft to a position wIhtc tlu' follower clears the entrance. Closing 
the lid releases the shaft and brings the pressure from the spring against the 
cartridges. 

Th» earindge ea§$t described ahore are also used to rapidly fill the fiUAul- 
hog mtgaiine, but loose cartridges can be thrown in reanUly. Thismtgarim 




Vlf.n. 

holils nine of the new small calibre cartridges. Like No. 115 above, it is un- 
necessary to unload tlu; pit-ee to fill the magazine; but in the Schulhoff it is 
necessary to make a separate motion to open the magazine for insertion of 
cartridges. This maguine might have an opening round the drum to show 
die number of cartridges In resenre. The gun it a natural develo^entfrom 




Fl«. SB. 

the Swingle revolving gun, No. 98. The ** cut-off ** for the magazine it a slide, 
the handle of which is indicated in Fig. 21, on the side opposite the lid. It : 
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IB bent to the outer surface- i)f the drum, and pushing the handle, slips it 
round so that the end cuiiies ovur the, opening into the receiver. In the 
model here shown it seems to interfere urith the extraction of the empty 
shell. Limiting the retraction of the bolt, as described nnder 116, would 
answer for this or any other system of box magasine. 

Schulhoff Magazine Pistol. — A pistol is ponstructeil l>v Rchulhoff •with a 
magazine \rorkiii<^ <m the same priiicipK'. It luis a bolt inoclianif^ni, ivhich is 
operated by the trigger. The trigger is double, and preiisuro ou tiic tor^'ard 
part draws oat the bolt, ejecting the old shell, and then doses the bolt, posh- 
ing in a new cartridge. Further motion of (his trigger causes it to strike the 
second trigger and fire the pistol. The same kind of eautridge case is used to 
fill the pistol magazine m in u»o(l for the rifle. 

The Schulhoff ami Mannliclierguns, together with the Grasaml Vetterlin, 
were obtained through the special efforts of Capt. Ueniy Metcalfe, Ordnance 
Dept. at the U. 8. Militaiy Acadenqr. 



A form of box magazine, wlilcb has recently attracted much attention, ia 
the T^tirton. It luis a side hopper, extending above thr> barrel, feeling car* 
tridgei» down by gravity. Ko model of this system could be obtained. 



REVIEW OF MAGAZINE GUNS. 

A progression i& heru shown from magazines requiring spedal carriers, or 
movable guides, to transfer the cartridges from the magaaine to tixe l»arrcl, — 
first, the spring guide of tiie Spencer, which often gave trouble; next, the 
sliding carrier of the Henry and Winchester, followed in the VetterUo; then 
the rocking carrier of the Ward Burton, Kropatcheck, anti tlie new French 
and German ( I uns, — to systems requiring no s^iecial earner, the IIotchkis4 
butt-stock magazine, and, lastly, the box magazines, wliich now operat,; 
nnirersally without a carrier. A device has been patented, by whidi the 
carrier is dispensed with, even for a tubular magasine under the barrel, bo; 
of its success nothing is reported. Some tubular magazines run along th) 
top or side of the barrel. One of the earliest box magazines — the T>a?we — 
was placeJ at the side or wrappe 1 round tiie stock at thtj receiver, with a 
rocldng piece at the mouth to transfer cartridges. To fiU the magazine the 
follower spring hal to be compressed by hand, and the month>pieoe thrown 
back to admit cartri<l;..;es. There was no automatic device to keep cartridges 
from <!iii|i:r\ij: out. Both the butt-stock and box magazine?, on account of 
having cartridges nearer the shoulder, the point of motion, liave ail vantage 
over the other in changing the bahvnce less as the shot« are fired away. The 
box magazine gives tiie best opportunities for inspecting the interior to see 
how many cartridges remain. 

Different theories are held about the proper use of magazines, and even 
as to the pnipriety of their use at all. The Russian authorities have decided 
against a mau'azine rifle. Some hoi 1 that a simple breech loader is sulBcient 
with means for quickly fin ling and inserting a cartridge, takittg the ground 
that with the possibility of firing more rapidly loo much ammunition will be 
waited, wUbont the means of iupplying il In leiBcient quantities. The fe- 
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dactlon of calibre makes it possible for the soldier to cany more CMrtrUget, 
and they can bo supplied in greater quantities with the same means of trans- 
portation as before. It is certainly true that the box rrtagazine is the only one 
tiiat can compete with the liest single loaders iu continuous firing, on account 
of the tame required to replenMi the others. It It rarely the eeae, how^ 
ever, that H la neceaiary to keep vp a rapid Are for more than a short inter- 
▼al; and some advocates of the magazine, holding that it should only be used 
as a reserve in case of such emergency, think it unTU'c<'«s«ry to j^rovide for 
rapidly refilling it; but others recognize tiie possibility of a succession of 
emergencies demanding power of rapidly replenishing the magazine, but not 
teqnfaring it to be used for ordinaiy fire. 

The great problem seems to be to provide a means of controlling the use 
of the magazine. Detachable magazines and packing cases for rapid refilling 
seem to promise well f<jr this purpose, and the advantage of being able to in- 
spect the magazine Uirough open sides is recognized. The iSlannlicher sys- 
tem wonld perhaps allow greatest control over the number of cartridges so 
used, as no means are provided for putting cartridges in idngly, and the use 
of pnduges can be reailily observed ; but it may often be desirable to refill a 
partly emptied magazine, and tlic noe 1 to load .singly is often imperative, for 
no system allows repleninhiM'^ ns fiuiekly as a .single .'^hot can be put in, and 
the soldier would be at a dLiiaivauLugc wiien his magazine was emptied if he 
must needs wait till the magazine was filled again. He should be able to fill 
bis magaiine by putting in cartridges on^ at a time or all together, and do 
either with liis gun loaded or not. 

Great opposition was at first made to the simple breech loader, from the 
same fear that eartfidge^ vvuuld be 8hot away too fast; but that re^iult has not 
followed. Improved methods, too, hare l)een devised for supplying a fighting 
line of troops with cartridges, and small calibre cartridges now used abroad 
offer great advanta^^es over tlie old in the number a man can Cany. 102 Ueb- 
ler cartridges, calibre, .31, weigh only as mn^h as 80 Mauser cartridges of cal- 
ibre .+3 It does not follow that trained troops are to shoot too fast becau.se 
they can do so, butthe power to reload rapidly gives the soldier confidence and 
miables him to aim more delibMately. Tor raw troops the dmger is greater, 
and it is doubtful whether they should be supplied with magatine guns. 



AUTOMATIC RECOIL GUNS. 

What will result from the use of nuH^axine guns operating by their own 

recoil remains to be seen. Maxim, the inventor of the autonr itic recoil ma- 
chine gun, has also invented a musket acting on a similar priticiple, in the 
latest form practically adopting the system of feeding used in the Swingle re- 
Tolver gun above described ; and in an earlier form using a modification of the 
Winchester system operated by a spring butt plate. In the Freddl rifie the 
recoil pulls out the breech bolt for the insertion of a cartridge by hand, and 
comprp««f"! !i sprint? so that on pressing: a button the breech closes again. In 
both systems the tiring is controlled by a trigger, but in tlie Maxim, by keeping 
the trigger pressed back, all the shots iu the magazine will be fired in rapid 
succession. The operation of refilling the magatine is, however, veiy slow. 
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AMMUNITION. 

Projectiles of larg^er calibre have been described ander OiOiioii. Thu 
diviiioii includes fuxe«t iMrimera, powder, and smail-arm ammniiitloii. 

FUZES FOR SHELL AND SHRAPNEL. 
Tkoae on ezhibltian mre for the most part arranged on four boardf from 
Yiaakford Arsenal. The collection embiaoes moit of those that were used 

daring the war. 

1. Simple time fuzes in wood, metal, and paper cases. These require the 
passage of tiauie over the outer end of tlie fuze to produce ignition. Thejr 
are of w<kxI, metal, or paper. 

In the wooden fme tiie bnming eomporitton is drlren into a cylindrical 
hole hored in a < onical plug which can be cut off to allow the desiied length 
of burning. The specimens shown are for the 6 and 12 ponnder gaas» S-in., 
12-in., and 13-in. mortar. 

In the meioU fuze the composition is packed in an annular slot in a thick 
metal screw plug. Hie spedmens shown are the Anstrian, Babbitt, Bor- 
mann, Laidley^BOTmann, and the Wright. 

The paper fuze consiste of a conical paper case, formed by rolling a tll- 
an^nlar strip of Jitnut paper nronnd a cylindrical former, which when withdrawn 
loaves a cylindrical bore into which the fuze composition is driven. Some of 
the abovu fuzes have a priming of powder and quick-match to facilitate 
ignition. 

The specimens of U. S. paper fuzes shown are for 4, S, 6, 10, 18, 15^ 20, 

25, 30, 35, and 40 seconds, with two of Rebel make of 5 and 15 seconds. 

The paper fnzes have to hp inserted \n fuze plugs, hollow pings of wood 
or metal driven or screwed uito the fuze hole of the shell. 

The wooden fuze plugs shown are for 6 and 12 pounder guns, 4^ in. Siege 
iMei IS^ln. mortar, S-in. rifle, 10>in. sea-coast gan, and 8-in. sea-eoast 
mortar. The metal plugs are of Dyer, Hotchkiss, and Parrott patterns. 

2. Special time fuzes and fnze plugs. 

The!«e are fitted with special features, such a? hoo<ls to direct flame to the 
fuze, water caps to protect open fuzes from contact with water in burning, 
holes in foze plugs to allow boring into paper fuse wlthont remoral, and ig- 
niters by which the shodc of discharge sets fire to Ihe time fuse without pas- 
sage of flame over the projectile. 

The igniters are the most important. 

The following are the characteristic igniters, others differing rather in 
mechanical arrangement than in principle. 

Laidley*» iffwUert still used in 8-in. rifle, consists of a small brass tabe, 
<dosed at one end, filled with friction powder in which is embedded a rongh- 
ened wire projecting at the open end and there weighted with lead. Two ig- 
niters are placed open end first in small holes bored in the front of the plug 
by the side of the time fuze hole, then, on the sudden forward motion of the 
shell at time of discharge, the lead weights hang back, drawing out the wires 
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and Igniting the friction powder. The fire is commumcatcd to the time fuze 
tiirough siimU iwlea near the closed end of igniter tabe. 

Sfewn^ igniter has • plunger, suspended by a loop» in the firont end. On 
firing, the i^ni^er hangs back, breaks the loop, and strikes a i r i^sion com- 
position in rear, igniting the time fuze. To the Stevens' rla-;s belongs the 
Kussian fuze, described p. 836, War Department lieport on the Centennial 
Ezposltton of 1876, the plunger being held in front by an axial wire, wliich is 
twisted and pulled apart by the discharge. 

Armstrong's igniter contains a spluTe of percussion Composition which Is 
crushed by the discharge, so igniting the time fuze. 

The following fuzes of this class are shown: Furrot, with water cap; 
iiubbell, with water cap; Stevens, witli igniter; Rebel, willi igniter, woodea 
plug; Laldley, with igniter and water cap; Laidley, with igniter; Uotchlciss, 
witii water cap; Hotchkiss, with igniter and water cap; 8-ineh gun, wi^ 
water cap; Foreign, with igniter and water cap; A rick, with igniter; Taylor, 
with hooil; Sea-Coast, with water cnp; Navy, with water cap; Navy, with 
water cap and bushing ; Hotcltkiaa, with water cap and igniter; Navy, with 
water cap; Adams' Hand Grenade, witii igniter. 

The following forms, though more strictly time fuses, onljr, with special 
igniters, are placed on board 4 with combination fiues : Sawyer's, Arm> 
strongs, Shenkle's. 

3. Impact fuzes — concussion and percussion. 

Concuasiou fuzes are those tliat are ignited by the impact of the projectile 
at any point of Its surfoce, and they are appliciP>le to spherical projectiles. 
Fercunion fuses are especially suited to elongated projectiles, and they are 
fired by the Impact when the projectile strikes hea l on. 

In general, percussion fuzes act by means of a plunger, which moves for- 
ward in the projectile on im])aet, and eitlier strikes a perenssion composition 
or draws a ruugliened wire thruugii a mass of friction powder. 

Varieties of impact fuses shown are the Absterdam, Butler, Curran, old 
pattern Hotchkiss, James, Janeseck and Simpson, Laidley, Farrott, Patter- 
son, Shcnkle, Tetman, and several of Rebel pattern. 

The latest and most approved form of percus.sion fuze, shown on a sepa- 
rate board prepared at Frankf urd Arsenal, is tiie new Hotchkiss, which com- 
bines the following principles, illustrated by the different fuses mentioned 
above. Before discharge of piece, the plunger cannot be moved by any 
ordinary shock, and cannot come in contact with the i»imer. The shock of 
discharge forces the plunger back, leaving it free to more forward and strike 
the cap on impact. 

HOTCHKISS BASB PERCUSSION FUZE. 

This fuze consists of a brass screw-plug, enclosing a plunger of lead sur- 
rounded by a brass band. A pin, slightly longer than the plunger, is em- 
beddeil in the lead, with its point .so far in that it cannot strike the cap in 
the front of tiie fuze. The shock of discliarge drives the plunger back on the 
pin, leaving the point projecting to the front, the lead stall holding it tight. 
On impact, the plunger is thrown forwanl and the projecting pin explodes 
the cap. This fuse is intended to be placed in the base of a shell, and it is 
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autde with a flange to act as a gas-check and keep the powder gas from getting 
into the shell pa.st the fuze. A front fosei having the same khid of plnngw, 

Is also useil V>y Ilotchkisa. 
4. Combination fuzes. 

This name is given to fuzes M-hicU, besides to the time fuze to explode 
the shell within a certain time, have a ooncnssioD or percussion device which 
urill explode the shell on impact if the time fuse fails« or if ^ the projectile 
strikes before the time fuze is burned through. 

The foUowhig varietios are sliown on board 4 : Mclntire, Woodbiidge, 
Drake, Tread well-Splingard, Ciupp, Tice, Belgian, etc. 

The Belgian iUnitrateathatueof an annular time fnaeintbe oomhination. 

TWO NEW FORMS ARE SHOWN ON SEPARATE BOARDS. 
ls.t. New Armstrong C!omhination Fuse. (Received from New York 

Arsenal.) 

Tluii consLiLs uf a bra^s fuze plug containing, at the front end, a cylin- 
drical metal plunger held in place by a soft copper wire connecting it nuliallj 
on one side with the wall of the ping. A primer ia plaood in the base of the 
plunger. The shock of discbarge shears off the wire, throwing the plunger 
back and striking the primer against a projecdng p&n. (See f ignie 23.) Tliis 




Fig. 38. 



^piites a qmdk bominircoinporition on the inner side of a raorable ring, and 
flame communicates through a small hole with the iimefuzt composition which 
is padvod in an anntjlar plot in the body of the plug. The rinix can \w turned 
to bring the hole over any desired part of the time fuze, ami give proper 
length of burning to ft seconds. In the rear part of the plug is another 
plunger having a cap at the front end and a p«f oration through to the rear 
filled with quick poM'der. This plunger is double, consisting of a idunger of 
lead within a ring of bntss. Before firini?, the itjiu>r jdunger which l»oMs the 
prinuT is kept well to the rear of the cavity by a spritiLr winch surrounds it 
and keepn the outer ring forward. The shock uf discharge drives the ring 
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back, and on im^uict the whole phingir nimca forward, the primer striking a 
pin projecting from the front of the cavuy. 

2d. Col. D. W. Flagler's Fuse. (Receired from Fraokfofd AmnaL) 
This fuse it like the Amutrong, In luiTliig two plangeri, the timeplanger 
iathe front, and the impact plunger in roar (aa shown in Figure 24), but the 
means of boMlnsr them fllfTor, anil the fuze composition is arranged differ- 
ently. The front plunger is lield in place by an axial wire at the forward 
end, similar to that described in the Russian time fuze above. The rear 
plunger is nwde on the principle described in tiie new Hotcbkiss percussion 



fuze. The faze composition is contained in the morable ring itself, instead 
of in the body of the ping;, and the lfitt<>r has only a passage filled with quick 
powder leading to the interior of the shell. The parts are arranged to in- 
crease the senidllYwiess of both the time and percnnlon parts, and especially 
to make diem aidformlyseiiMtiTe. A restraining didc protects the percossion 
igniter from the ])1unger when in the gun, and from pressures caused by the 
atmospheric retur hition of tlie projectile during fli^^ht. This arrancrement 
gives a very elticient ami compact fuze, leys than three-fourths the length of the 
Armstrong, enabling the point to be made mure solid. It is graduated to burn 
up to 20 seconds. 



The Service Friction Primer consists of a small tube drawn from a flat 
disk of copper, filled widi rifle powder and fitted with a branch tube at the 
(dosed end. This branch contains friction powder, and a serrated brass wire 
passes throutrh it. cndintf in a loop outside. To fire the gun the long tube is 
inserted in tlie vent, and a lanyard is hooke<l to the loop of the wire. Pulling 
on the lanyard draws out the wire, igniting the composition by friction, dis- 
charging the powder and communicating fire to the cliarge in the gnn. An 
Improved lanyard having a sliding handle is shown. The lanyard is hell taut* 
and the slide is brought sharply up against a knot on the top. 




Fig. 24. 



PRIMERS FOR CANNON. 
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jBltctric Pri'mers are also shown in various styles of manufacture. In 
tbeM the tube i» enlarged at the top for the iiuertion of an electric fuze, with 
wire eonneclions for exploding the primer ty electric Iwtt^ or magneto- 
dectric exploder. 

Obturating Primers Me shown on the same board. TIiokp primer!? are 80 
constructed that tliey prevunt the eseape of gas through the vent in firing. 
The tube is mode of brass, larger in diameter tha:i the old primer, and a screw 
thread near the cloeed end aUows them to be screired into the Tent, enlarged 
and tapped at the outer end for this purpose. The gaa presfure forces the 
mouth of the tube against the walls of the vent and prevents escape of gas, 
the action being similar to that of the metallic cartridge. Th«>y nrp of two 
kinds, friction and electric primers. A hole in the solid end admits the wire 
for the friction primer, or the insulated wires for the electric primer. In the 
friction primers the wire haa a iwelling within the tube to prerent its being 
drawn completely out, and this fills the hole after ignition, preventing escape 
of gas. The electric wires of the electric primer pas.s tbron^li a disk of in- 
snlatiiijj material — vnlrani/cd fil)re — wliicb covers the aperture from the 
inside, and prcvuuta escape oi gas past the wires. 



POWDER AND SMALL ARM AMMUNITIQN. 

POWDER. 

Specimens of powder of various grain are shown, from that used for 
•mall arms to the large blocks used for heavy guns. Samples of large grain 
powder — hexagonal, sphero-hezagonal, mammoth, and cubical — with some of 
the prismatic perforated grains, both of black and brown ('• coco ") powder, 
were supplied through the courtesy of E. I. Dupont de Nemours & Co., Wil- 
miugi^on, Delaware ; and cartridges such as are used for tlic U. S. 12*lnch rifle 
were esdiibiled, made up ot wooden bloelcs representing the prismatie gmina. 
The two cartridges shown form one charge together, weighing 965 pounds. 

♦ 

ELOKGATED BULLETS. 

Most of these are arranged on boards receired from the Military Acad- 
emy, showing about 100 varieties, and embracing the French bullet for the 
cnrahiiie li tige, one of the earliest forms, made to rest on a pin projeetinsj: from 
the bottom of tlie bore, and forced into the rifling by blows of tlie ruiarod ; 
the Minie bullet, 1885, male witli a hollow base to allow expansion by 
pressure of powder in firing; Jennings, containing powder charge in base; 
the Austrian explosive bullet for blowing up ammunition treats ; also many 
others, showing steps of improvement to the present day. 

Ill addition to tliese bullets there is shown a steel bullet with a copper 
ring, like that on the liutler shot for heavy guns, to take the rifling. This 
was devised by Major Geo. W. M(£ee, Ordnance Department, to be Ared from 
tbe .45 calibre service Springfield rifle in experiments on iron and steel plate* 
of moderate thickness, for calculation of effect of large steel shot on heavy 
armor. 



Digitized by Google 



War Department Exhibit* 65 



A bullet coated with copper, mwle Colt's Armory m early as 1884, is 
also ahoirnt with tpecimens of the new tmell calibre lead bullets theathed 
with copper and steel, and one of very recent pattern wound with steel wire. 

An interestiiiff rt'volvor bullet of recent i!1^■fntioIl is shown in Figure 25. 
This i<J mrrlc up of two parts, ono solid forniiiiu' the base, anil one split at the 
rear into tUree sections, but united at the poiut. The figure shows the sepa* 




Ftg. 25. 

rate parts, and on their right the appearance of the whole bullet prepared for 
loading. In firing, the parts separate, and though the penetration is not very 
great, it is claimed that at short ranges it is very effective, particularly for 
mounted praelioe. Tliis bullet li the inrention of Capt. Henry J. Nowkn, 
7th Cavalry, who cl^mB that pistol praelioe should not be attempted by 
mounted men except at rery short ranges. 

SMALL ARM CARTRIDGES. 

Fif^^siz specimens of foreign and American cartridges are arranged on 

a board received from the Military Academy. These iuclude, with many 
others, some of the earlier forms of self-primed cartridges : tho needle gun 
cartridge ; Morse's American cartridge, with metallic shell and rubber base, 
1868 ; Boxer cartridge, thin brass, wrapped, with iron head, for Martini-Henry 
rifle. Besides these there is a large collection giving an historical series, 
to show the progressive stages of nmnufacture from early cartrid;^e.s for 
muzzle-loaders to the lattvst cartridj^cs for modern hrccr-ii-loaders. All but 
the new small calibre cartridges in this collection are from I'raokford Arsenal* 

1. Paper ammunition, not fixed. 

' Round and elongated bullet and buckshot cartridges; powder and bullet 
wrapped in a paper cover. Twenty-fivo specimens. 

2. Paper and linen ammunition, fixed. 

"Wrapper round the powder inflammable. Could be inserted whole. Used 
both for muzzle-loaders and for tlie earlier hret cli-loaiUrs. Cartridges for 
Merrits', Hall's, Sharps', Colt's, and Starr's arms are noted. TwenQr-uine 
specimens. 

3. Transition from inllamniai)le wi-apper lo metallic cartrid^ces. 
This includes the Gallagher foil cartridge ; the Maynard brass shell car- 
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tridge, with a flange at rear, as in modern cartridges, but haring no priming, 
A CMitMl perfontion in fhe 1mm admitting flanw ^kmii a ptimw* flred on a 
nipple ovtBide Hie barrd; fhe Bamtide copper shell cartridge, with Hange at 
forward end, and eentiml perfmstUm at base; alao some foreign gmi car- 
tridges. Thirtj-seven spedmena. 

4. Early self-primed cartridges, rim-primed and centre- 



Ponlney brass-foil, with iron base ; Crispin zinc-foil ; Hotchklss solid head, 
pressed up from sulid Vmse; Ilerningtoii-^rartin base; Winchester (Milbank 
primer). The primer is a flanged percussion cap inserted in a pocket without 
anvil; United btatea Cartridge Company solid head, both inside and outside 
primed cartridges ; Berdan, early forms with ootside pocket, and impreaaed 
shallow eup; Mead*a ezploaire ballet cartridge; Spencer; Ballard; Morse; 
Henry; various experimental cartridges, including Col. LaidUy's ; and sev- 
eral pi^itnl ( artridges bv vnrioua makers, including inside and outside m^, 
teat and rim-primed cartridges. 

6. Foreign and sporting cartridges, metallic, etc. 

English Boxer, Snyder; English Boxer, Henry; French chaasepot and 
mitrailleuse, pasteboard, with metal T>ase; Prussian needle enn. paper cylin- 
der, choked in front of bullet; Austrian ** Werndl," with annular copper 
anvil; Dutch Beaumont, with solid braas head and pocket, cap with anvil 
primer; Swiss Vetteriin, rim-primed; and varioua sporting cartridgea for 
ahot, nearly all pasteboard, with metal baae, pocket, and anvil primed. 

6. Modifications made in the charge. (Cal. .50 cartridges.) 
Chargea of Oriental, Haaard, and Da Pont musket powders, 70 gralna. 

Theae diow the various effects of compressing the charge, either from front, 

rear, or from both ends, 1 either perforating it from end to end, or Iciiving 
a conical rear cavity ; Sleeper's chlorate ])owder is also shown in charges of 
from h') to 30 grains, as is also Gome/.'s iron gunpowder. 

7. Mutlifications in bullet and lubricant . 

Those Aioyr the various effects of deepening the cannelures to hold moro 
lubricant ; use of two broad cannelures Instead uf three ; use of lubricant 
with wad under the bullet, either alone or in addition to lubricant in the can> 
nelures; use of a front lubricant; patching bullet with bank-note paper; and 
use of bullet liardened by tlie aildition of tin. 

Various forms of bullets are abo sliown, the usual one being the frustum 
of a cono on a cylinder; varioos reductions in weight are also made, usuaUy 
by conical cavity in base. 

8. Centre-x^rimed cartridges, disk and bar anvils. 

These show the centre swell base, copper disk anvil, two vents, short case; 
Sfattin atraight bar reinforcCt tinned iron, with rdnforce copper cup held in 
by indents In wall of shell ; various disk and bar anvils of copper or iron, 
held in by Indenla or reentrant fold; and the Martin pocket with re-en- 
tarant fold. 
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Cap-prinied cases are included. These show the solid nipple-head in 
braif po<dDet in bMe of CMe ; TarUnu star and cup cap-reiMdTm ; front Igni- 
tion caaea ; the Liudley arch anvil; Treadwell cnbe anril ; Berdan anvil ; and 
cup anvils. One of the earliest was the Benfit, 1866. One of Beidan'i oarly 
models was ma !<> on the same principle. 

They also comprise the tinned cup anvil, held in by crimps or indents ; 
lAde-TCnt cup auTil; corrugated base, copper cup anvil ; copper cup anvils of ' 
various sliapes; TreadweU's open base* with doable cup; Berdan solid bead 
teat anvil, and various cup anvil ammnidtion for i^tob. 

9. Modifications in calibre. Reductions. 

Nearly all the first bullets of .45 calibre are in bottle-shaped cases, cither 
for 70 or 80 grains charge, weighing from 400 to 426 grains ; tliey are nearly 
all cannelured, with cases about 2.6 'inches long. The ballets for the .43 cal. 
are used with from 70 to 80 grains of powder, and weigh from 360 to 886 

grains. The early forms all nppcnr in bottle-shapcd cases, and are nearly 
all cannelured. The .40 cal., nearly all in straifjht oHst s, are used with from 
65 to 80 grains of powder, and weigh from 2U0 to ^50 grains. They nearly 
all have four or Ave cannelures. 

10. Folded head, centre-pi iined cartridges ; calibre, .45; non- 

reloading, showing stages of manufacture. 

The shell is .•ilijrhtly taperinf? from flanjBfe to bullet, where it becomes 
cylindrical and extends to cover the cannelures. It is made from a thin plate 
of copper. First a disk is punched out and slightly cupped in a single uia- 
chlne. The cup is then dmwn out more and more, becoming of smaller and 
smaller diameter by successive operations. It is then trimmed to length, and 
the head is formed by a press which buckles out the metal at the sides of the 
close 1 eiiil. forming a folderl flan^rf. A perforate<l cup anvil, with a shallow 
pocket ill the bottom, is inserted and pushed down, being fixed in place by 
crimps made just in front of it at two opposite points in the wall of the shell. 
The bullet weighs 404 gnUns ; charge of powder for carbine, 66 grains ; for 
rifle, 70 gnuns, the same shell being used for both, with wads behind bullet 
in the former to fill the space and give tfie eartrid^fe the same size The bullet 
i.s made from round cast bars of lead and tin ; I'l })arts lead to 1 of tin. Thps<» 
are rolled down to size, and then a single machine cuts to lengths and furuis 
a bullet from each length between three dies, one die for the base and two 
for the ndes. There are three shallow cannelures for lubricant. 

Samples are given of carbine, rifle, and revolver shells and bullets, show- 
ing stages of manufacture. 

11. IX. S. service cartridge ; calibre, .45. 

This differs from those just described, in being made with a solid flange 
at the head, and arranged for the insertion of a primer from the outside, so 
that the shell can bo reprimed and reloarli <l. It has usually been made of 
copper, but it is now made of brass. It is made from thicker mr'tn! than the 
folded head cartridge. The sheet from which the disks are punched is shown. 
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with fhe Tariouf itegei In derBlopment of the tube, primer, and bullet. (See 
Figofe 26.) Weighl of bullet, 500 gnina $ wei^ of powder, 70 greine. 

12. The Mone Shell of service size. 

This bM a movable base, wliih rubber peeking. It la a folded bead baaa 
■bell, witb the centre of the barn cot ont for the ineertion of a eolld enp con- 

taining an outside primer. (See Figure 27.) A rubber ring inside covers 
the joint. With the solid hciul cartridge, expansion of the front part caused 
it to clamp against the wall of the chamber, the pressure on the base tending to 
pull it away from Hie front part ao hdd. Thla canaed breaking, partlcnlarly 
iHth copper ahella. The Moree ihell was dedgned to obviate this trouble, 
and it ia now undergoing trial to see whether the eompJication of paiti and 
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form of shell introduce other objections greater than the above, in rdoading 
shells. Shells arc reloaded by the soldlor, audit IS very important to have 
them last for many reloadiugs. 



NEW SMALL CALIBRE CARTRIDGES. 

The tendency to reduction of calibre has been constant from the old 
musket calibre, 70-100th8 of an iticli, to the prevailing calibres of recent 
years, .45 (the U. S. calibre) to AO. 

To Professor Hebler, of Germany, and Major Rubin, of Switzerland, is 
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due the credit of experiments within the laat ten years which have led to 
recent reduction of cnlibrcs in Europe. The limit of adrantaj^e in reduction 
seems to be about .21).') inches, and a calibre of about ..31 w regarded as the 
best. The object of reduction, besides the savintr in \\ eiL^ht of cartridges and 
of. space occupied by them in packinu-. and the diminution of recoil, lies in 
the flatter trajectory obtained with a bullet of diameter m slight as compared 
witli its length. Such a bullet in moving point on suffers less resistance from 
the air in proportion to the weight, since the weight of projectile compared 
with resisting surface is greater. The retardation of the bullet is therefore 
less. Moreover, tlie area of the longitudinal section is greater in relation to 
the weight, and this increasea the effect of the air in retarding the drop of the 
bullet. The result is that the velocity given it in the guu is maintained longer 
and the drop is less over a i^ven range, as well as in a given time, making the 
path of ^10 bnllfit straighter and increasing the dangerous space," or the 
distance over which, for um at any partienlM range, the bullet vonlii keep 
within a man's height from the gronnd. This effect is angmented by greatly 
increadng the charge in comparison with tiie weight of the bullet, or 
by using a higher ezplosiTe, and so getting greater initial Teloci^; 1,800 to 
2,000 feet per second, instead of 1,800 to I,iOO feet To keep a long, thin ballet 
point on in its flight requires an increased rate of rotation, and tlie twist of 
the rifling is increased to 1 turn in 9 or 10 Indies, while the twist in oi^r ser- 
tIco rifle is 1 turn in 22 iiidies. Lead bullets, unprotected, will not stand tiliis 
under high charges without strif^ing, so tiie lead bullet is sheathed with 
copper or steel, and this coTcriag assists too In penetration. A copper-cov- 
ered bullet recovered from wood into which it had been flied is shown* It 
bears the marks of the rifling, but shows no deformation. The Hebler and 
Rubin cartridges differ In detdls as follows : — 

18* The Hebler cartridge. 

In one form of this cartridge the case is of steel, nickel-plated, with a 
copper head wldeh contains the centre-flre capsule and expands to serve as a 

gas check. The charge of pov dor, 83 grains, is compressed in the case, and 
lias a central canal for the rapid ignition of the whole charge. It is arranged 
In layers of different densities, to give greater uniformity of pressure by in- 
creasing the rate of burning toward the end. The form shown in the exhibit, 
from the National Armory, represented actual sixe in Figure 28, has a 
brass, solid-head, liottle-shaped shell, with the usual flange. 

The Lorenz hulUi, used with these cartridges, is covered with a thin steel 
jacket, nickel-plated. This jacket is drawn and pressed into shape, tinned 
inside, and filled with compressed pieces of soft lead slightly hardened by tin 
and antimony. The whole is then heated to melt the lead and cause it to 
unite with the wall of the cover, and the lead is af tnrwaids o>m]NrMsed and 
solUUfled. The steel jacket is tempered at the point, but it is softer at the 
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sides. Six thousand rounds have been fired from a rifle without pcrceptiblo 
wear or injury to the grooves, the bullet taking the grooves perfectly. The 
bullet has uu cauuelures. 

The following figures regarding theHebler Inillet, calibre, .295, are taken 
from Tariona aoareet ; Initial relocity, 1,8S0 feet ; weight of bullet, 224 grains ; 
weight of charge, 83 grains; weight of cartridge eomplete, 521 grains; length 
of bullet, 4 40 calibres. 

. Penetration of Hebler at muzzle, 39.4 inches in pine ; at distance of 2,500 
metres, 2\ inches. Of Mauser, at muzzle, 9.5 inches; at 1,G00 metres, 2.1G 
inches. 

The L'^hd rifle cartridgtt of the Hebler pattern, is sai 1 to be as follows: 
Length of bullet, 1.32 inches; total length of case, 3 07 iiichus ; calibre, .80-1; 
weight, 211.42 grains. Front lubricant is supposed to be use;l. 

This cartridge has a smokeless powder, but its composition is not defi- 
nitely known, and there is some donbt abont Its standing storage and answer- 
ing the requirements of service. 

It Is said that experiments on animals demonstrate that the wound 
cansed by a ITcbler bullet is much less serious than that from others, as the 
Hebler bullet makes a clean hole, while the others make ragged and splin- 
tered holes, proJucing wounds that remain serious for years, even if vital 
parts are not struck. In one case, a man shot by a Hebler bullet In the npper 
left arm entirely recovered in three months, though he wMhorsde combat for 
two montli- It is held to be better to wound than to kill. A dead man 
requires b iriil only; awoundel man needs the assistance of two others, is 
an addltioiuil expense to the State, and can render no service for a long time. 

14. The llubiu cortridge ; lead bullet, copper covered. 

Two specimens are shown, of form indicated In Figure 20 ; one from the 
National Armory, and one . presented by Herr Sdmlhofl and Major Glent- 
worth, of the Austrian senrioe. This is used in the Schulhoif magazine gun, 
shown in the exhibit, as well as in the Rubin rifle, of which a trial is now being 
made at the National Armory. This shell is of a novel pattern. It is made 
without a projecting' flan<»e, a groove for the extractor to engage in being cut 
round the base, which is made thicker to give room for it. The walls of the 
sliell are thick, and at the mouHi this is increased by an inner ring, forming 
a shoulder round the bullet, and this, with the taper of the shell, prerents 
forcing the cartridge too far into the firing chamber. One advantage of this 
form of shell in box magazines is obvious, as no care has to be taken to keep 
the flanges of the cartridges from catching on each other to prevent pushing 
the top one forward in loading the piece. The Sdmlhoff gun is also made to 
fire the Hebler flanged cartridge. 

The following information regarding the Hubln cartridge, of form shown 
in Fif?ure 29. is derived from experiments in this country with the Rubin rifle : 
Caliljrt, .29.0 inches. The clnirs^e is ordinary grain powder rnnipressed, with 
an axial perforation. Weight of powder, 69.46 grains; weight of projectile, 
216.16 grains; velocity nt muxsle, 1,800 feet per second; mazimum pene- 
tration in soft pine, 17 inches at 530 yards; 9.7d Inches at 1,000 yards; ordl^ 
nates In firing at 500-yard target, 100 yards* 2.97 feet; 200 yaidi, i.8; 800 
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yards, 5.19; 400 ymida, 8.78 j maxlmnin ordinate firing at l,000-7ftrd target, 
84.886. 

15. The Hnrat accelerating cartridge ; calibre, •82. 

A cartridge inyented by H. P. Horat, of Miariaaiiqpt, baa recent^ at> 

tractcd considerable attention. (It is shown only by drawings and descrip- 
tion.) Hemarkable results arc to be expected from such a cartridgei with the 
weight of charge nearly double that of the projectile. 

The baae of the cartridge shell has attached to It a itrong central tube, 
which containa llie initlml charge of powder* and extrada beyond It over 
nearly all of the cylindrical portion of the bullet. Outaide of tlua caae is dis- 
posed a second charge, comf<o<!oil of rings of compressed powder considerably 
less in dianneter than the chamber of the gun. The bullets are made of steel, 
and are of various lengths. The firing of the central charge is effected in the 
uanal manner^ and llw bnllet la driven from the tube, bnt tbe reiy inatant it 
la clear, tbe flame It commnnicated to tiie aeoond charge, and tbe projectile 
leavea tiie bore with a greatly accelerated Teloca^. 



A collection of cartridge primers VlXx6. parts of primer is shown, embracing 
different varieties — Berdan, Orcutt, Sharps, Wesson, etc. 



SmTS, APP£KDA6£S, ETC. 



1. Lorain telescope sight for hea^y guns. 

Tlus is practically a surveyor's field transit instrument, with vertical 
and horizontal liiiib*^ ; the vertical for adjusting tlie angle of elevation, and 
the horizontal Uiiib to give allowance for wind and drift. This sight is 
intended to be placed on tbe left trunnion, wiUi the horizontal limb x>araiiei 
to the plane paaalng through the azia of the trunnion and tbe azb of the 
iriiece, no allowance being made for inclination of the platform. When the 
horizontal limb is set at the zero mark, the vertical Hrab is parallel to the 
vertical plane of fire, and this adjustment being made, setting the vertical 
limb at the zero of its scale should bruig the line of coiiimation of the telc' 
Bcope parallel to tbe a^ of the piece. It only when firing at a target on 
a level with the gun that the elevation reading for any range will be the aame 
as tllat required with the quadrant, as the reading gives the angle made with 
the axis of the piece and not with the horizontal. The vertical readinp for 
the telescope sight will be greater than with the quadrant when the firing 
point 18 above the target, and less when the firing point is below. 

From Fort Monroe. I>etigned by the late Maj. Lorain, U. S. Army. 

2. Zalinski telesco])e siglit for sea-coast guns. 

This sight has an adjustment for want of level of the platform. The 
frame carrying the t«.'leiiCope and its vertic4il and horizontal limb» has on 
the right ride a round tnumUmi-bnr, wiueh reata in beaxinga on the face of 
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the left trunnion, the axis of thia bar being parallel to the axis of the piece. 
A thumb-screw lower down on the frame bears against the fuee of the trun- 
nion to lerel the sight horizontally. Fixed to the frame by a horizontal axis, 
opposite the front end of the ezis of the trannioa^bar, is a plate which holds 
the Tertical limb, and attached to this at the fhint by a rerlical pivot is a 
plate which rerolves hori/otitally, and carries the telescope on Y's, the op- 
tical centre of the objerr ijlass being over the vertical pivot. Verniers allow 
setting the liinbf to minutes of arc. Levels for adjustment nre placed, one 
longitudiuaiiy under the telescope, and one laterally on the frame which di- 
rectly supports the telescope. The bar is hollow to serre as an ordinary peep 
sight. Fixed and movable cross-haifs, the latter moved by a micrometer 
screw, serve to give a range finder by measuring the angular depression of 
the mark below the cnin, or its elevation above, the distance being a function 
of tliis angle and the known height of the gun above the water level. 

From Fort Monroe. Designed by Capt. £. L. Zaiinski, 6th Artillery. 

8. Two double-reflecting sights for heavy guns. 

The reflectors are fastened to the top of a graduated stem, which passes 
up and down through a socket attached to the breech. A lateral move- 
ment of the rear sight in front of the reflector gives allowance for wiud, etc. 
The gunner stands behind the pieoCt sheltered by the parapet. 

4. Phipps-Qiiinan si^ht for field guns. 

Thi-* is a tangent .sight with its stem made to slide laterally on a hollow 
block, which turns round an axis parallel to the axis of the piece. The block 
rests in the curved top of a standard, which is set in a socket fastened to the 
rear of the piece. A level on the block serves to set the stem in a vertical 

plane pas.iing through the top of the front sight, this point being so 
placed that the line joining: it with the axis of rotation of the block is parallel 
to the axis of the i)iece. i liia make.s it practicable to sight correctly 
whether the wheels are on the tsume level or not, and in this particular it 
serves the same purpose as the old pendulum ftatuM« kept vertical by gravity. 
It is more stable in position than the latter, however, and it admits a^ust* 
ment for wind and drift by the lateral movement. The sight-slide is moved 
up and down by a screw running the length of the stem. From West Point. 

5. Kelton*8 rear sight for rifles. 

This has a rear skeleton leaf, the inclination of which is regulated by a 
shaft turned by a milled hen l it the right. A slide on the leaf carries n ivind 
gauge. The objort of the arrangement is to give the means of getting the 
sight quickly fur any elevation. See iigure 5. 

6. Sight of Lebel rifle. 

This sight has an inclined Mnged leaf, with slide, and it seems to be sim- 
ilar to the old pattern sight of the U. S. service. The base is provided with 
five steps, against which leans the leaf, supported by the slide, for distances 
of firom 400 to 800 metres. The leaf carries graduations of from 900 to 1,900 
metres, and ha* on its top the notdi for 2,000 metres, the highest content 
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plated range. When the leaf lowcretl, a short sight projecting from its 
face near the hinge is available for ranges up to 3o0 metres* 

7. Siglit for Mauser rille. 

Tilt- rear .si^iht consists of two sight leaves hinged to the sight mass by 
a movable pin. The small leaf is just in rear of the long one. The latter is 
kept atcady when vertical by a flat spring below. It is a skeleton leaf having 
sidfr'bara which are graduated up to 1»600 metres. A plate euTeloplng the 
long leaf slides up and down, its lower edge being brought to the required 
priirlivition on the leaf, and held there ])y a spring. The plate has a notch at 
the tup for long-range siixlititi^r, and two sisrhting holes lower down. Besides 
the two leaves, there is a tihort standing t<ight, which is used for distances 
less than 270 metres, when the two leaves are turned down. The small leaf 
serves for 350 metres; the long one for distances from 400 up to 1,600 metres. 
The sights are kept dark dull to avoid any errors in the aim b/ deceptive 
light. There is no adjustment lor wind and drift. 

8. Buffington siglit for service Springfield rifle and carbine. 

This sight is shown in Fi^'ure 30. It resembles the Mauser, in having a 

lonii liincrffl skeleton leaf, held in ati upri^rlit position hy a sprinj^ below, and 
in havijig a slide plate perforated with sighting holes, but the slide moves 



within the leaf instead of enveloping it, and a damp screw at the top of the 
leaf holds the slide from jumping up in firing. Besides provision for upper 
and lower open Sights, upper and lower popp-sight holes are ninde in the 
plate. When the leaf is down, a small sight projecting from the face of the 
slide serves for short range. The following important additions are made 

Cbm]»e>isa<t()}»/or<fri>l.<>— The guides in which (he slide moves are in^ 
clined to the left, so that the sight holes move to the left slightly in going npi 
giving an automatic allowance for drift, and leaving only the wind to be con* 




ng.30. 
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sidered by the soldier. This is the tirst application of this principle to eights 
for natSl arms, though it is used on lome of the Navy sight* for heavy guns. 
Wind gauge. — The leaf is hinged to a swinging plate pivoted to the sight 

mass or base, as indicated in the figure, and a worm turned by a min*. d head 
on the right side of the base at thf» front engages in tlie front cun ed cdtre of tlie 
plate to turn it, thereby movuig the sight to the right or left to allow for wind. 

9. Belgian aiming device for teaching recruits. 

This is shown in rear of the Builington sight in Figure 80. It consists of 
an upriffht bar, which is fastened to the st'lo of the gun by a curved spring 
clamp covered Avith leather, and it can be easily slipped on and off the gun. 
The bar has a sliding frame wiiich moves up and down, carrying a piece of 
smoky glass, held in a vertical position, but inclined to the axis of the gun so 
that a person standing at the side can see in it the reflection of the front and 
rear fiiiilit^'. This glass, however, allows the solrlicr to 1()ok throiiirh from 
the rear in u tilni;, so that both tlie rt'cniit and liis instructor ciiu sight at the 
same time, iuui the latter can e»)rrect the errors made by the former. It is a 
great improvement over the old method of using a sand bag to steady the 
piece and having first the recruit and tiien the instructor look along the 
sights, as it is very difficult to keep the gun steady in place on the sand bag. 
Lient.-Col. AndrcM' S. T?«rt, of the 7th Infantry, sntrirrrts the use* of a cross 
level in eonnuction with this device, to insure keeping ihe sight leaf vertical. 
The iuclination of the sides of the sight slide renders this somewhat difficult 
in sighting at long ranges with the slide well up. The Mauser enveloping 
stide, with leaf instead of slide inclined, would remsin vertical and allow 
putting the clamp scrow nt the bottom of tlio slide to serve as a handle, in- 
stead of at the top of the leaf, where it requires both ban<ls to sot tbo si<;ht. 

From Ordiiiiiice Office. 

10. ButHngton headless shell extractor and gun cleaner. 

Fig. 31. 

This device, lately adopted in the IT. S. service for removing from the 
bore and chamber empty shells with heads pulled off, is shown in Figure 31. 
It consists of two parts, the extractor prosier shown in the middle of the 
flgare, and a small drift shown at the right. The extractor proper is a hollow 
cylinder of tempered stn l, riilc i on thi- exterior to correspond with the rifling 
of the barrel. Four transverse grooves are cut in the projecting ridges. One 
end is divided by three longitudinal slits into prongs, which- can be expanded 
slightly by forcing in the drift At the end of the prongs a screw thread is cut. 
The otiier end is tapped to hold the drift when its use is not required. A secUon 
of the prong end is shown at the left of the figure. To driveottt a shell stuck 
iti the rirteil part of the bore the extractor is pnsheil into the nnr/zle. firift end 
first, and through the bore. If the shell is iu the chamber, the drift has to lie 
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Tised. It !« nnjicrewed and the extrartor is itisorted at tlie hrcorh, prontr «'n(l 
first. The breech is then closed and the drift is pusheii down, small ond hr^t, 
from the muzzle, and driven in between the prongs. Tlus sets the prongs 
out, and the screw threads at the end hite into the shell. Opening the breech, 
the extractor and shell can be driven out to tlu> re ar together. The extractor 
pas'sotl through the boro servos to (.-U^an it. In ail cases the extractor Is used 
witli pron;^ end towards tlie niuz/.le. 

11. Ruasell inspecting glass for Springfield rifles and carbines. 

Figure 32 is a perspective view, from the front and above. Figure 33 a 
l<in<:itn>liiial s( i tion through the receiver and through the instrument when 
ill position, with a side view of breech-block. 




t 



A brass frame, shaped to flt in the reoeiTer, holds an inclined mirror, M, by 

which the inspector, looking in above, obtains the reflected image of the bore 
and rliamliLT from tlio rcnr. For inspection from the muzzle, it servo?? to 
throw light in at tho lirei-cli to ill\imiiie the bore. A bar la front, across the 
top of the frame, holds the breech-block open. 




Ftg.SS. 

12. Devices for sighting through thick walls. 

These give a wide Held of Tiev vifb very small apertnxes in the f^ont and 
rear faces of the wall. 
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RANGE ilNDERS. 



« 

These ari' instruments for quickly detcrmiuinff the distance of a target in 
ordor t(> set the sights of the guns fur the proper range. With the exco])tion 
of tiie Gordon, all that are shown in the exhibit are pocket iuslrmaeuts. 
They all depend on the principles of double reflection. If two plane mirrors 
are inclined to each other, aa in Figure 34, at any angle, a ray of light reflected 
ttota one snrface after the other will change direction by an angle equal to 
twice the angle made by the mlrrori» and taming both mirrors together doe* 
not change thb angle. If a triangular priam la used, as represented in Figure 
35, suppose the ray enters one of the short faces where it is bent by refraction. 




]ng.M. Pig. 8ft. 

and that it passes to the siWered back, where it is reflected to the flrst snrf aoe 
agun with greater inclination than before, and reflected agidn from that sur^ 
face, passing out at the third surface. If the front angle of the prism is equal 
to twice the angle made by the reflecting surfaces, the deflection will also be 
equal to twice the hitter angle as witii plane mirrors, the bending of the ray 
at the surfaces of entrance and emergence being the same and in opposite 
ilirectiona. The reflecting angle used for both mirrors and prisms is generally 
about 45 deg., to gWe a deflection of about 90 deg. For such angles it is un- 
necessary to silver the flrst face to produce reflection, as the ray coming from 
the back surface strikes it at an angle which gives total reflection witiiout 
silvering. 

The prism will i^to only one angle, but when once constructed It is in- 
variable. The angles between the mirrors can be varied at wiU, and both 
fixed and variable angle instruments are niaile with mirrors, but they require 
frequent adjustment. The dotted lines in Figures 34 and 35 indicate the 
course of a ray, and an observer at one end can see by reflection a side object 
ap])arr-nt1y in the direction of the line he is sighting on. This enables him to 
lay off the given angle, by glancing over the top edge of the instrument at the 



Digitized by Google 



77 



{tame time that he is loDkini^ tlinniLch; aiul so lu establish a marker at <»uch a 
position with ri'fi rt iHf tu any oliji et tliat the difference of tlirectioii of Uie 
two points from th*.' observer will be equal to ihv; given angle. He ean also, 
by niu\ ini: about, place himself in such a position a8 to muke the bearings uf 
two objects from ins positiuu dilTer by this angle. 

JTIXED ANGLE LNSTKUALENTS. 

1. The Weldon range finder. 

This is a prism lo8trumet»t giving an angle of 88*^ S4' 3". It is a-loptei! in 
the English service under tlie nbfiv»« nHtn*-. but it is really a fn rtnan ilcv ico, 
described, if not invented, by Bauernfeiud. ilgure 3(> shoM s the Weldon 




Us. S8. Fig. 8T. 



mounting, a brass frame covering fhe back and the npper and loirer rarfacea. 

A handle ia placed below. Figure 37 shows the form of mounting devised in 
the U. S. Army. The top of the glass is left uncovered, so that the object 
seen over the instrument may come in close contact vertically with the image 
seen In tiie prism. Wings are placed on the frame to cut off unnecessary and 
confusing reflections from the outer surfaces, and to indicate the direction in 
which tilt' ()l>sc rver should look into the prism. 

Wel<loa also used two phine mirrors^ fixed at an inclination which would 
give the same deflection. 

following a suggestion made inofficial publications of the U. S. Orduauce 




Fig. 38. 

Department, Weldon combined three pnsms, one giving an angle of 90^ | 
one of 88° 61' 6''; and the other of 88° hf 12". This Is shown in Figure 38. 
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A ring carries a circular frame swung to turn within it, ami two of the 
prisni!* are fixed back to back in the frame. A hatitile to the ring holds 
the third prism. This in tlic form now used in tht* Kiiglisli service. It was 
furnished for exhibition by C^ueen & Co., Fhiladelplua. The mounting re- 
fembles that of Bauemf ^nd for a lingle prianu See Ordnance ootee 184, 
162, and 170. 

2. The Russell range finder. 

This con«ict« of a single prism with eiz sides. By looking into this in 
4ifferent directions, any one of three different angles can be obtained, 9(P\ 
ggo 34» 3«. or 91° 25' 67", the supplement of the second. The prism is 
mounted in a frame, as shown in Fijjure 39, leavini; ai>orturi>s at certain places 
for observation, the top being uncovered. This frame is placed in a circular 
box, open at tlie top and on one side. Tlie frame revolves in the box round 




Fig. oU. 

a pin in the centre of the bottom, to uncover tlir(»ugh the side opening two 
apertures in the frame at tlie same time and allow observation of either re- 
quired angle, but prevent ^rect sight through. A spring stop undemeatii 
holds the frame in each of tlie tliree positions, and the outline given to the 
firame between tlie difTen-nt faces of the prbm indicates to the touch M-hat 
angle can be observed at tlu' opening. This oue prism perfonns the office of 
tlie tliree Weldou prisms combined. 

3. The Pratt range finder. 

The Pratt range finder consists of a frame holding two sraaU mirrors 

above and two below ; the upper mirrors making an angle of 45^ with each 
other, ami the lower an angle of 43' 34' 7.5", for layiiiir otT an angle of 87° 
%' 10". This range finder comes in a neat case, and has a small handle below 
for convenience of use. Figure 40 represents this instrument. Sections of 
the upper and lower mirrors are shown above and below, and In the middle 
i.e a perspectivi- view. This was invented by Lt. Sedgwick Plfstt, SdArtiUeiy, 
who has devised new and valuable methods of observation. 

Furnished from Fort Monroes 

With instruments giving but one angle, it is desirable to have two ob- 
servers, each one with an instrument. One observer lays off the ang^ from 
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the mark, and raiifjes the other obsi'rvi'r on hin line of sight. Tlie second 
ubserver, facing him, moves back and forth on this line till he sees the mark 
reflected from the direcdcm of the flnt obeerrer. The distance betveen ob- 
•enren, multiplied by SO, giret the range of the mark from ^ther. 

With instruments giving throe angles, one observer is al)le to do the work 
alone. If he lays off from the murk, witli tlie instrument, the hirj^est angle, 
aud then moves back ou bin line of sight until he sees the reflection of the 




mark from the same point as boforc. usini,' either of the other angles, the 
range can be found by multiplying the distance by 20 or by 40, according to 
the amaller angle uted. With the Pratt range fliuler, giving two angles and 
iiaed Ui like maimer, the moltipUer is 90. Weldon seems to use 60 and 80 as 
muUipUert. 
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4. The Labbez range finder ; French. 

TOe Labbes range Under, Figure 41, has a let of plane mirrors M and If, 
set in the tube T T, sliown in longitudinal seedon, and they are so arranged 




Fig. 42. 
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that tlie allele may bo varied by turninj? tho rin? A A on the end of the tube. 
The object is first ob.servcd wi^ the mirrors at an angle of 45 tligrees, and 
the obserrer then niovea 30 metres back along the line of eight, and rotates 
the ring antU the mark ia reflected from the same point again. A graduated 
scale on the rin^ gives the desired dintanee at once. A Cord 30 metres long 
is used to fix tlie base. A seconil instrunieiit is fshown, which has a tele- 
scope attached. Both Iiabbez iustrumcata were furuitiUed by Queeu & Co-, 
Philadelphia. 

5. I'lie Gordon range finder. 

Thi«« consists of a horizontiil plato, holding; two vortical mirrors, and pro- 
Tided M-ith a short tube, which can be adjusted to the end of a field glass. 
The refle<^r8 cover one-half the objective, ami one eye only is used in sight* 
ing. One of the mirrors can be moved about a vertical axis by means of a 

nut under tht- platr. This tnrns a cam operating on a lever, mi l a [graduated 
dislc attadu-fl to tlic nut irives tlio rt-a liiii^. Thv rntatioti of t]\v plate being 
much greater than that of the mirror, the reading caa easily be taken. 




Fig. 43. 



Tigure 42 gives a perspective view, and Figure 48 shows the arrangement of 

the cam, disk, and levers from below. The second mirror is adjustable by 
means of tlu> screw and levi r shown in tbe latter fiq-ure. This instrument is 
the inventluu of Lieut. W. B. Gordon, Ordnance Department. 

i'rom i'ort Monroe. 

6. New reflecting instrument. 

A reflecting instrument with two plane mirrors is also shown, in which 
the aiiu'ular movement of tl>e mirrors is twice the angle measured instead of 
one-hulf that angle, as in the ordinary sextant and other reflecting instru- 
ments. 
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SHOOTING GALLEKi. 



This is in a shed outside the building, near the office of the Navy Depait 
ment. In it ia shown a collection of balliatic apparatus for determiniog 
the pressure of powder in the bore of cannon, and ttie velocity and motion 
of projectiles. Also, the methods used in the army for reloading small arm 
cartridge shells, with the different targets in service. The early methods of 
obtaining the velocity of projectiles and determining pressures were very 
laborious and far from acrnrate. Vrlocity was determined 1)\ firings a shot 
against a pendulum suspemk'il in front of the prnn, noting- the swinir of tlie 
pendulum and tlicii ciilculating what vi locity tliu shot must havo h:i<l to pro- 
(hice tills swliii;. For obtaining pressures the same iiistrumeiit was used with 
such uu iirrangement as the BomforJ anil Wa-le irun in the exhiliit. con- 
structed as describe;! l>elow, or the gun itself was suspeuded from a frame 
formiuLC a pendulum. Its Kwinu' on tiring the gun was noteil, and then the 
pressure that must have beeu exerted to produce this swing was calculated. 
So many allowances had to be made for uncertain influences that poor results 
followed. 

PRESSURE OF POWDER IN GUNS. 

1. fiomford aud Wade's experimental gun, 8 in. cast4roii« 

illustrating early methods of obtaining powder pressures. 

Used by these officeri of ordnance in 1841 to determine the proper exte- 
rior form of cannon. It luii «»crew ludes throui^di the sides at regular inter- 
vals between the chamber and the muzzle, with steel screw pltii^s to fill 
tliem. One of these plugs is perforated, and it can be set in any hole, the 
other hotee being filled with soUd plugs. Steel balls of etandaxd weight were 
shot from this perforated plug at successiTo points along the line of the bore, 
being projected by the force produced in the gun by firing it loaded in tiie 
usual manner. The Vialls w ere fired into a small ballistic penduhiin. The 
thickness of new cannon was proportioned to the of)served velocity at any 
point. These experiments served to determine the form of the Columbiads, 
model 1842, which, with slight changes of form and the introduction of the 
Bodman method of ctisting, afterward became our standard patterns of heavy, 
smooth-bore ordnance. These experiments were repeated in Europe by Cavalli 
la 11^43. Erum West Point. 

2. Rodman cutting ^ pressure gauge ; American. 

This was the first device for meaaarlng direct pressure. It consists of a 
hollow, cylindrical block, having a round pin or piston extending nearly 
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through u hole in uiie heud, lu which it fits closely, and c-arryiug uu thu imwr 
end a curved or wedge-shaped knife* which resU uguiust a diitk of copper 
within ; the other head being closed by a screw-cap supporting the copper, 
and h&ving a copper ring in the joint to keep gu^ from entering the cavity. 
A cup of copper fits in the lioli" on tho ontcr end of the piston to act as gas 
check there. Tliis ii^stnmu nt is plaeeii in tlie l)ott<tm of the bore in rear of 
the cartridgej and iii luiug the gun the gas pressure forces iu the piston and 
presses the knife into the copper. The knife is so sliaped as to make the cut 
longer the deeper in it goes, so that measuring the length of cut gives tlie rela- 
tive iwessnres in different caaes, by compMiaoo with lengths of cut made by 
static pressure. Prom New York ArsenaL 

3. Noble's ** crusher " pressure g»iuge. 

This instrument is of the same general construction as the Rodman, so 

far as piston and screw-eap are eoacemed, but a flat head is substituted for 

a knife on the inner einl of the pii^ton, and small eylinders of copper for the 
disk. These eyliiulers iiri- eoinpresscd rlifferent aniount.s for dilTeii iit pres- 
sures, giving a means of couiparisou. A series of coppers for pressures from 
15,000 to 60,000 pounds per square inch is shown. 



Instead of the ballistic pendulum referred to above, eleetrieity is now 
used, and the methods ure illustrated practically in the shooting gallery. 

4. Targets for velocity instruments. 

The target connections are the same for the two instruments used in 
the gallery. The bullet on leaving the gun cuts a small copper wire .stretched 
across the muzzle, ttiia wire being in an electric circuit connecting with the 
instrument. This is called the Ist target. At a distance of 81 feet in front of 



the mussle is placed an iron plate, here referred to as the 2d target, and 
on the back of this pkte, insulated from it, is a brass disk, fastened to which, 
hot insulated from it at the fixed end, is a spring which presses at the free 



From New York Arsenal. 
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end against the disk. Disk and spring are attached to the opposite poles of 
another battery, so that electric connection is made at the point of contact 
of the spring, for a second circuit ])a8»ing also to the instrument. Wben the 
bullet a^^es Hie plate the spring is jarred away from the dtak, breaking the 
circuit. The arrangement of the 1st target is illustrated in Figure 44. In 
carrvHii^ out tlil.s design, similar to but more compact than one put in use at 
Fraiikford Arsenal, nnicli assistance was dcrivL-d from Mr. Luke Lillcv. elec- 
trician of the Exposition. A block of vulcanite was perforated to fit <)\ the 
end of the barrel, as shown in the figure, and at each side, projecting for- 
ward, to a brass spring, these springs being connected with opposite poles of 
the 1st circuit. A thin piece of vulcanite in shape of a horse-shoe, as indi- 
cated in front of the springs, has a fine copper wire passing from arm to arm, 
and wound round each arm in sockets- whU h fit the sprinirx.so that when this 
movable piece is pushed up close to the block, and held by the springs, the 
wire lies across the munle, anid coming in contact with the springs completes 
the electrical circuit. Several of these connecting pieces are prepared be- 
forehand, and when the wire of one is broken, another piece is quickly sub- 
stituted. The spring at the 2d target re-malces the circuit automatically after 
breakinf?. 

Tlie.22 calibre Colt Magazine gun, described above, is used for these ex- 
periments, as only small charges and bullets would be safe. The space 
passed over by the bullet is enclosed with a wire netting, which leaves a pas- 
sage down to the second target fur inspection of the electric connection on 
the back. A fixed rest supports the frnn. This is snch as is used for testing 
at Frankford Arsenal, to secure steadiness of tiie piece. It consists of a heavy 
frame which can be turned about both vertical and horizontal axes at the 
front, and it has running lengthwise a slide, to which the gun is attached in 
such a manner that in recoil the plate moves back parallel to the axis of the 
piece, and does not disturb the aim. This rest is also used in testinsi; the ac- 
curacy of the arm, and reduced tarj^i-ts are driven, shouiii^', from views ob- 
served in a camera obscura, ihc gruuping of shots at 500 yards when the aim 
is kept on one point. In a group of ten shots the average distance of the 
shots from the centre of the group is less thao* 8 inches for the Springfield 
rifle* 



The BentiNl donhle pendulum chronogmph, and the Lc Boulengc drop 

chronograph are used in the galUry for measurinsr the time of flight be- 
tween the two targets, which can be connected at will with either instrument* 

5. Benton's Doable Pendulum Ghionograpb. 

This was invented by the late Colonel J. G. Benton, Ordnance Dept, 

TT. S. \. Two pendulums turning on ht aringsin line with each other are hung 
in front of the vertical face of a frame having a scale hidow curved to corre- 
spond to tlu> niutioTi of tlie luuer ends of tlie pendulum. An i It'ctro-niairnet 
on one side of the axis is connected with one of the target circuit!*, and a cor- 
responding electro^magnet on the opposite dde is connected with the other 
drcuit. These are placed so that when active each will hold one of the pendu- 
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hims horizontal. The instrument i-s a<ljiiste(l m that if both onrrpnts are 
broken at the same instant, the pontlulums wili cross each other at the zero 
of the scale, wheu Uie itistrumcnt Is levelled su tliat it is at the bottom poiut. 
CrcMt levelt allow adjustment by means of screw feet running through three 
legs and resting on a solid fonndutiou. The currents can be broken simol- 
tanoously by a special Jisjuuctor placed near the instrumont. When the cir- 
cuits are broken by the passnjje of the shot, the pendulums fall succeFsively, 
and the number of deirrecs <>ii the scale included between their poiut of pas- 
sage and the loirest point, gives, by reference to preiiously calculated tables, 
the time intervening between the rupture of the first and second targets. To 
obtun the velocity, divide the space in feet between the targets bythe fraction 
of a second it took t!io )nillet to pass over the distance. 

The intiLT ]>tii luluiu Carrie? a bont lever, a point on the rear lt>vor arm 
being stained with printer's ink, the arm on the other end projecting to the 
front BO as to be struck by a pin projecting from the rear of the front pendu- 
lum. When the pendulums pass, the lever is moved, and the inked point 
is thrown against the silvered scale, indicating the place of meeting. 

The instmment al«o has nttaohments which allow the pendulums to be 
held up l)y taut threads, one extending to and across the muzzle, and the 
other to a swinging plate, where it is clamped. The first tliread is broken 
by the bullet, and the second loosened by movement of the plate when struck, 
so allowing the pendulums to drop. The arrauirrnient for holding up a pendu- 
lum is a lover turning on a horizontal axis, a shallow notch at tlie Ixittom 
catchinrr the end of the pendulum when the thread fasteiie<l to the top arm is 
stretched. From Frankford Arsenal. 

6. The T>e Bouleng^ drop chronograph. 

This was invented by Major Le Boulenge, of the Belgian service. It was 
first introduced to the public here through descriptions translated by Capt. 
O. E. Midiaelis, Ordnance Dept., U. S. A. Instead of two pendulums sup* 
ported by electro>magnets, two rods are used, which can drop freely when re- 
leased by demagnetization of the electro-magnets on breaking the currents. 
One rod is quite long and the other short. The magnet holding the long rod 
is connected with the first target, and the other with the second. The short 
rod in foiling strikes one end of a rocking piece wMch on the other end has a 
hook holding back a spring, this spring moving horizontally when released by 
the jar, and a knife on its free cn l striking against the long rod as the 
latter is fallini,'. The long rod is sheathed witli a movable zinc tube, v hieh 
ren-ivL'S tlii> Itlow and becomes indented. A scale is used to mea.sure the 
height of tiiid indent above llie indent which would be made by the knife if it 
Struck while the long rod was still suspended, and this skows the distance the 
long rod falls before tile knife strikes it. The tbne corresponding to tUs dis- 
tance of fall from rest can be readily calculated. If both currents are broken 
simultaneously, by means of a rlLojunctor like that used with the Benton ma- 
chine, this gives tile time it takes the instrument to work, and adju:3imeut is 
usually made to have this lo-lOOths of a second, for convenience of reference. 
If the rods fall through rupture of the currents by the bullet, the time ob- 
tained is that occupied in the working of the instrument and in the flight of 
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the bulk't . Th« difference between the two times so obtflincd is the lame of 
flight. Tn))les nrc ponstructe I for a (risjiinrtion mark of .15 second, corre- 
sponding to different distances between targets. 



There is another pendulum chronograph in the exhibit, one of the earliest 
fonni, the one pendulnm Vignotd, not connected with the target; the 
others, particalarly the drop chronograph, having sapeneded it. 

7. Vignotti one pendalam chronograph. 

Thi» is adeviee inirented about 1857, by C ai>t4iin Vignotti, of the French 
army. The one pendulum is suspended by an electro-magnet, as in the two 
pendulum machine. The penduhim, hung in front of a vertical frame of vul- 
canite, ha* nt its lower end a pointer projectinpr bnck^rardf. and in the frame, 
opposite the patii described by this pointer in liie oscillation of llie pendulum, 
is a curved slot covered by a movable metal plate, upon the face of which is 
stretched a curved strip of paper impregnated with potassium ferro-cyanide. 
The pendulttm is connected with one end of the secondary wire of a Rnbm- 
korff coil, and tlic plate. iiKsulatt d from tlio pomlnlum, is connected with the 
other end, so th:it wluni the primary circuit, which passes to the tar<j:ctsi, is 
broken, a spark passes between the pointer and the plate, piercing the paper 
and discoloring it by action on the salt By a curved scate, below the slot, 
the number of degrees distance of this marie above tbe xero can be read off. 
As originally designed, the pendulum was released by rupture of the first 
tarjjpt, ami the spark was used only for the fecond tarf^ot, atid for other;' in 
case more than two targets were useil; but tlie Ijiti- Col. iiaidley, of tin- Ord- 
nance Department, arranged it so thai liie pendulum would drop an inslunt 
before, and connected the Buhmkorff coil wi^ the first target as well, bring- 
ing the interval indicating the desired tiime lower down on the scale, where 
the niotion of the pendulum would be more rapid. 

Tliis instrument is an improvement on the Xavez machine, the earliest 
form that attracted general attention, in wliieh a light arm ou the pendulum 
was stoppe<l by an electro-magnet rendoed active by rupture of second target ; 
the magnet being attached to the standard near the centre of motion. 

TIk' cri'dir of first ii-lng the spark for an electro-chronograph is due to an 
American, Trofessor Henry, vhose iiivL'iition bu->< not been recnjnize'l by 
foreign authors. He used a revolving cylinder having a motion of trunsla- 
tiou, and a Hulnnkorff coil to make sparks on rupture of the targets; in an 
earlier form, described in 1843, using galvanometer needles to make a mark on 
the cylinder. 

There are many other forms of chronograph not shown, but the moat 
practical forms for ordinary use, and especially for field tests, are those in 
operation here. 

In Europe, and especially in France, there are many new instruments of 
{Treat interest, not yet imported, for obtainin<r velocities and pressures. One 
in.sirunient, first dp<!crihed here in General Benet's ** Electro Rnllistic Ma- 
chines," to be found in the library of the exhibit, was brought from Trance — 
the 8chut« chronoscope using the induction spark with a revolving cylinder 
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to indicftto the instant of rupture and measurinj: the time iiitcrvalbetwcen 
the murka of thf «park by fsiiuunis trat-e ma U- l»y a vibrating toning fork on 
the revolving cylinUfsr. It is too bulky for exhibition here. 



8. Reloading tools. 

The rplofulintr of rartridjje ghells is practised extensively by the U. S. 
troops at tile diilerent poots, and tuuis mode at f raukfurd Arsenal for the 
purpose are supplied. A set of band reloading toolsi snch as are issued to 
each company, is sliown; also a set of bench reloading tools* as issued one (0 
each post. The bench toob are shown in operation in the gallery, wid the 
processes of decapping, resizhifj, nr\'\ recapping tlie shell, charging with pow- 
der and lul)ricated bullet, and crimpiiii; in the latter, can be seen. An imi- 
taition uf powder, made by mixing tine hominy with lamp-black, is used in 
place of powder to avoid danger of explosion. 

9. Motion of bullets. 

Tliis is ilhistrated by a special device, which shows to the eye, without 
the need of diagrams, the following phenomena : — 

Aceuraey preserved vnth ngM wrtteal^ even if the barrel is turned about 

i|B axis, as with a field gun on uneven ground. 

T/ie Jefhch'oii caused by inc/ining the tight to one side. 

The ejfect of varying rhnrrjp. 

The influence of weight on iialls of the same size projected with equal 
velocity ; the heavier ball being less retardetl by the air. 

The tfl^ieeiwe of tize on balls of equal weight; the small ball being less 
retardi'd. 

The inf oenci' (f form on projectiles of equni vrficfht and voliinip;an 
elongated projectile, moving point on, suffering less resistance from the air, 
and carrying further than a round ball of the same weight and volume, or the 
elongated projectile moving sidewise. 

Tkeinfiuenee of wings, front or rear, on equally balanced projectiles; the 
wings tending to keep the winged end to the rear. 

The inflt'riire nf fht Imhtnre. of a long projedite, or the position of it*« 
centre of gravity ; the projectile keeping point on if the front end is much 
heavier than the rear, but " tumbling ** if the rear end is the heavier. 

The amount of " cfrop'* in a shot from the line of fire (the prolongation 
of the axis of the barrel) : when the axis is horizontal, a ball <li «ipped from 
the muzzle of the Viarn l as the prnjectt' 1 ]>all !t»avc« it, rcacliiiiLj the level 
grotind at the same instant as tlu' otlu'r: an 1 wliatfvcr tlu- inclination of the 
line of lire, a ball dropped from any pjint on it meeting tiie other ball in its 
flight, — consequently reaching the ground at the same time, if the point of 
suspension is over the point of ground struck by the projectile. The case of 
horizontal fire is a paiiicular caSeof the other. 

The iiifli'i nce of Jio/ction, on an eloni^atcd projectile; the projcctili- keep- 
ing its point on when rotating around the longer axis even when the front 
end is lighter than the roar. 

The gyroscopic t fftm As resistaTtce of the air in turning the axis of 
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a rotating projectile not perfectly balanced lenglAiwue; shown by a flying 

gyroscope representing the projectile. 

The influence of ihe air on rotating round halls; when the rotation is 
about a vertical axis, as in the " curved ball" of baac ball pitchers, the ball 
moving to the right or left ; when Hie rotation it about tbe line of Are giving 
a similar effect; and when it is about a horixontal axis perpendicular to the 
line of Arc, giving an upward or downward tendency to the ball. 

The lateral pratunrf of ike air on rotatinfj efo/if/atcd projeciiles, inde- 
pendent of the gyroscopic action ; ;i very great drt){) from tlu- liiic of fire, as 
in high angle firing, tending to make this iuflucucu more important, «u that it 
may cause a deviation to the opposite side from that due to tiie change of 
direction of the axis from the gyroscopic effect, this ciiange of direction catts> 
ing tiie projectile to slide off» as it were, from the vertical plane of fire. 

10. Targets used in U. S. service. 

Tai^t A, elliptical, used at 100 to 900 yds., regiUar praetiee. 
Target B, tlliptii ill, used at 400 to GOO yds., regular pfoeUce* 
Tarfj-i't C, elliptical, used at 800 to 1000 yds., rcfjulnr pTncfice. 
Target 1), front silhom ttL- of man standing ready to fire; cloth and paper 

fastened to a steel frame, skirmisk practice. 

Target E, front silhouette of a man kneeling ready to fire; dlotii and 

paper fastened to a steel frame, sfttmifA pradiee^ 

Target F, front silhouette of man lying down, iktrmiah praeUee* 

11. Effect of bullets fired against glass. 

A large pane of glass perforated by bullets from Winchester rifies in the 
Cindnoati riots of 1864. 

From the windows of the Danbuxy Hat Store, VUSta street 



BELIGS AND MISG£LUN£ODS ARTICLES. 



ANTIQUE AND CURIOUS WEAPONS. 
Straight sword from India. History ankoown. 

Persian sword and scabbard, inlaid with silver. Blade covered witii 

proverbs in Arabic, taken from the Koran. 

Scimitar, witli ^ical)liard. India. History unknown. 
Short ?wor<1. with >-cal)bar<1. from India. 
Short sword, with scabbard, from India. Inlaid with silver. 
Japanese fan dagger. 

Lady's " Punch " (dagger), with scabbard. East Indhin. 
Two Persian daggers, with scabbard. Inlaid with silver. Blade OCT' 
ered with inscriptions in Arabic, probab^ taken from the Koran. 

African assegai. 

East Indian chief's sword. Captured at siege of DelhL 
Sword of pattern carried in 1610. History unknown. 
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Antiqiie twoid, oorrMponding wifh latter half of 18th centnrj. 
Japanese execntiimer's ^word. 

Sword formerly worn by Japanese official. 

Japanese laaces. A very fall and interestiDg coUecUon of diflerent 

makes. 

Spaidah pike. PreaentedbyCoL Jnan J. Sfarin, Royal Spaniah Biigfaieen. 
Thiee Ettropean lances* Modern. 

Halberd, a combination of pike and battle axe. Uaed ^rinidpaJlj in 15th 

and 16th century. 

Antique fauchard. 

BilL Used by foot soldiers of the time of Poitiers, 1356. 
French hehnet. From battle-field of Sedan. Shove mark of sabre stroke. 
French cuirass. From battle-field of Sedan. Pierced by a'bnilet from a 
Fmsiian needle gun. 

The aboTc coUectioa is from the National Annorjr. 



MEMENTOES OF THE REVOLUTION AND WAR 

OF 1812. 

Badge of the Society of the Cincinnati, worn by Gen'l Wm. Burnet, Phy- 
sician and Snr<r('Oti \ in tlu' Army of the United States, with certificate of 
memberphip signed by George Washington. Loaned by Mr. Bobert Burnet, 
Cincinnati, Ohio. 

Certificate of membership of CoL Oliver Spencer, Sodety of the Cincin- 
nati, signed bj George Washington. Loaned by Mr. Wm. Williamson, Neir> 

port, Ky. 

British officer's gorj^et, {)icked up after the battle of Saratoga. 

Old sword, supposed to have been presented by Frederick II., Landgrave 
of Hesse, to the commanding ofllcfflr of his troops, sent against the new Re- 
public of the United States. 

Three shot dng np at Fort Montgomery, "West Point, N. Y. 

Two bullets, Amorican and British, f ouTid on the battle-ground at 
Lundy's Lane, Canada, after the battle fought between the American and 
British troops on tlio 2dth day of July, IdU. Presented to Military Acadengr 
bj Lndiu B. HiU, kite Cd. N. Y. Inft., Oct., 188i. 



MEMENTOES OF THE MEXICAN WAR. 

Mexican Jlag-$taff$. 

Copjr of a letter from General Scott accompanying the flag'^taffli and 
describing them: — 

We8T Foxmt, N. Y., Sept. IT, 1848. 
Sir, — I offer throuprh yon to the United States Military Academy sections 
of seven flajj-staffs, taken by the gallant army of the Unito<l States in the 
campaigu that cummeaced at Vera Cruz and terminated iu the Cupiloi of 
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Hezkw. Four <vdi«r atalb eaptand villi the ■trong works, riz. , th» intrenched 
eamp of Contrenw* the C<mven( of Churahaeoo, tiie bridge head of Chum- 
bneeOi and the CHtadel of Mexico, were divided into small individml trophiei 

by onr officers and men, hefore my wishes on the subject had become pener- 
ally known. Of course all captured flags, colors, etc., were, as national tro- 
phies, sent to Washington. The following iniicriptions have been placed on 
the respecttye objeeta : — 

1st. Fart of the fteg^staff of the Castle of San Jnatt de Ulna, Vera Cms, 
taken by the American nrmy, Murclk 29th, 1847. 

2(1. Part of the flag- 8 tuff of Fort San lago, Vera Croz, taken by the 
American army, March 29th, 1847. 

8d. Fart itf the llag>atafl of Fort Conception, Vera Cnu, taken bj the 
American araqr, March 28th, 1847, 

4th. Part of the flag-etaff of Cerro Gordo, taken bj the American army, 
April 18th, 1847. 

5th. Part of the flag-staff of the Castle of Perote, taken by the American 
army, April 23, 1847. 

6th. Part of the flag-etaif of the Castle of Chapultcpec, taken by the 
American army, September 13, 1847. 

7th. Part of the flag-staff of the National Palace at Mexico, taken by the 
American army, September 14, 1847. 

At the foot of each inscription this line is added : " The plates and caps 
(all brass) nuute of the monnttngs of captured mnskets." It may be worth 
stating that the caps and plates were made in the CStadel of Mexico by the 
mechanics of our own army. 

As under Providence it was multily to the Military Academy that the 
United States became indebted for the.se brilHant achievements and other 
memorable victories in the same war, I liave a iiveiy pleasure iu tendering 
the seren tropliies (semi-national) to the mother of so many accomplished 
soldiers and patriots. If acceptable, please give them snoh place of deposit 
in the Academy as you may deem appropriate. 

WiUi high respect and esteem, I remain, yours faithfully, 

(Signed) Winfieli> 8cott. 

Captain Henbt Brewerton, Superintendent U. S. Military Academy. 

The above articles, with numerous others from West Point, were furnished 
through the courtesy of Bvt. Major-Gen. J. G. Parke, Supt. of the Military 
Academy. 

Mag tarritd hy Dunean*s Saitery through the Memcan War. 
Wheel fimn Duncan's Battery. 

The names of the following battles the battery was in are printed on the 
wheel: Battle of Churubueco, Au«2:. 20, 1847; battle of Vera Cniz, March, 
1847 i battle of Monterey, Sept. 21, 22, 23, 1846 j battle of liesaca de la i'aima, 
May 9, 1846$ battle of Palo Alto, May 8, 1846; battle of Cityot Mexico, Sept. 
IS, 18, 14, 1847; battle of Chapultepec, Sept. 12, 1847; battle of Holinodel 
Rey, Sept 8, 1847. This wheel shows two of the spokes spread apart by the 
blow of n rjinnon ball. The battery fla-j is wrapped aronnd the wheel. 

Two Mexican cannon balls of co^^er. 
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MEMENTOES OF THE REBELLION. 

Seven John Brown Ptket. 

" By far the larger proportion of John Brown's TikiM were shipped off to 
the South by Floyd daring Buchanan's administration, and during thu latter 
days of the war, vhen the Confedenitei were out of amu, money, and creffit, 
these pikes and a quantity of acythea were used to arm a Texas regiment, 

from which they were captured and stored at Mt. Vernon, Ala., Arsenal, 
which was burtuil above them. The Government then sent them to the 
Arsenal, Rock island, III., to be rolled into new iron, but as the rolling mill 
was not in operation, they were sold." — iVhaq^aper exiracL 

From National Armory* 

Flag-staff of Fort Slimier. 

A piece fifteen feet long of the staff that stood on fort Sumter when sur- 
rendered. 

First shot fired at Fori Sumter, From West Point. 

First that fired from Fort SumUr; April 18, 1861. found in the quarters 
of Gen. Beauregard. From West Point. 

Model of Swamp Angel Battery. 

The labor of constructing this battery was mostly perfornieil ut nit'ht, by 
Col. E. W. Serrell's regiment of N. Y. Volunteer Engineers. The 200-pouuaer 
Farrott mounted in it was transported by water to the ereek landing, just in 
front of the hatteiy. The battery was 7,000 yards distant from the nearest 
point of the city of Cliarleston. The gnn was fired with a charge of 16 pounds 
of powder, at nn elevation of 37 degrees, and Some of the shell were charged 

with tubt'H (jf ( ircck fire. 

1: rum Guveruur's Inland Museum, by permission of the owner, Gen. W. 
W. H. Davis, of PhiladelpUa. 

Sketth of Stoamp Angol BaUery, Showing mortars which reined the 
SOO-pounder Parrott rifle. 

The sketch was made and loaned by Col. J. W. Abert, late of corps of 
engineers, U. S. Army, now living at Newport, Ky. 

Joined bullets* 

Two bullets, one Federal and one Confederate, which met in the air at 

the battle of Petersburg, and were found on the Held joined together. Pre- 
sented to Ordnance Office by Brevet Lieut. -Col. E. Kice. 

Bullet. Entered the body of John M. Roberts, Co. F, 83d Indiana Vol., 
at Vicksburg, Miss., May 19, 1863. Loaned by Mr. lioberts. 

Field office wagon, used by the late Ifaj.'Oen'l George H. Thomas during 
the AtUmta campaign. 

Rifle musket f t orn hatih-fidd of the Civil War ; barrel perforated by bullet. 

Rifle musket f rum lattlt-field ; bullet imbedded in barrel near front sight. 

Rifle iiuisJcet from battle-Jield. Barrel burst by meeting of two bullets. 

Oak tree cut down by bullets at Spottsylcania. 

Section of an oak tree which stood Inside the Confederate intrenehments 
at (he battle of Spottsylvania Court House, May 13, 1864. It was cut down 
by musket baUs during the attempt to recapture the works previously car- 
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ried by the 2d Corps, Army of the Potomac, May 12, 1804. Presented to the 
Ordnance Museum by Brevet Maj.-Gcn'l N. A. Miles, and transferred to Na- 
tional Museum in 1888. Returned from Smithsuuiuu Institution for exhibit 
in the War Department section through the courtesy of Professor Q. Brown 
Good«. 

Model of Fort Wagner, Morris Island, South T irolina. Scale 1" to 25', 
1-300. Made by Col. J. W. Abort. Loaned by W. B. Carpenter, Esq., Presi- 
dent uf Cinpinnnti Mercantik' Library. 

A portion of Fort Wagtur Jiag-siaff, 

SaU twitUd bjf tiU toldiert of Omeral Sherman** army in llie campaign 
of 1864, Western and Atlantic B.B. Preaented hy lieuL-Col. W. R. Kin^, 

Corps of Engineers, U. S. Array. To disable railroads the rails were placed 
over bonfires itntll red-hot in the middle, and then the soldiers !«eized them by 
the ends and ran against a tree or telegraph pole to bend the rail. 

MotM of a btodc'home. Doriied by Lient-CoL Wm. £. Merrill, Corpa of 
Snglneera, U. 8. A., and naed in tiie Department of tiie CumtMrland for the 
(Ic'f 111 )f railroad bridges. Block-housi s f ihi.s form were designed to be 
(li feiuk'il by musketry, and to withstand the effects of flel l artillery. They 
are square in form. They have two stories, the lower being formed uf a dotible 
thickness of heavy logs, and looi>-lioled. T^e upper story is smaller, uf ligluer 
Gom^ction, and it intended to afford a look-ont and more comfortable quar- 
ters wlien the garrison ia not engaged, bnt to be alwndoned inaction, llie occu- 
pants retreating to the lower story. The block-house is surrounded by a 
ditch, from the bottom of which an embankment is run to the under side of 
the loop-holes. Colonel Merrill designed several other block-houses, for vari- 
ous purposes, descriptions and drawings of which may be found in the ap- 
pendix to Van Horn's History of the Army of the Cumberland. 

Coii/edcramorpedo — tin. Intended to sink the U. S. gunboats on the 
blockadt' at the month of St. John's river, Florida. Char'^o. 7'y pOttttds pow- 
der, rri'scnti'd to .Military Academy by Lieut. -Col. W. Burns. 

Conftdtratc iorpedo — tin. i'retweU's Fercusmion. Presented to Military 
Academy by Guy V. Henry, Ist Lieut 1st Artillery, and Col. 40th Mass. 
Volunteers ^commandtog U. S. forces at West Point, Va., — since Major 9th 
Ctevahry. 

Confederate torpedo — copper. A line of these torpedoes was stretched 
acroiiii the Louisville road, in front of the rebel works at bavannah, Ga. I*re- 
sented to the Military Academy by A. Baird. 

OmftAtToU keff iorpedo. Prom Ught-house inlet, Charleston, 8. C. Pre- 
sented to Military Academy by Lieut.-Com. Geo. Bacon, U. S. N. 

Death of Lieut. CusJiing at Rattle of Gettysburg. Picture in frame, loaned 
by Mr. .V If red Holmes, in charge of Philippoteauz's Cyclorama of the Battle 
of Gettysburg. 

^ufUen sworels, OonfederaU* From National Armory Moseom. 

Jeffanon Dwni rifie* Taken at time of his capture. 

SHOT AND SHELL. 
These are from the collection made by Brt. Brig.-Qenl H. L. Abliot, after 
the war, and presented to the Military Academy. 
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Shot with wire through centre. Confederate; winged shot, Confederate, 
from battle-field in Peiiiisylvania ; two wrou;iht-iron sliot. Confederate, Fort 
Fisher; Confederate shot, pierced with small holes; two rirte shot for breech 
loader, Confederate ; two case 8hot,Coufedcrate ; two shell (^tired) (Confederate ; 
shot wifth copper band, CoofBdmrale ; shot with copper cap and wooden 
sabot, Confederate; composition -shot, hard rabber. Confederate bag of 
grape, cut links, Confc'iUratc ; turbine shot, hole through centre; Abbot's 
?hot; Cochran's diagonal sliot, with two load bands; Lawson's shot; two 
KitiuT jxiui Day's lead shot ; diuf^nnal siiot ; ;i2-j)()uiider fhnt (fired^, h»ad base; 
chain »hot and cai>e ; cliaiu shot, with two bulls attached ; chain t>hot in four 
parts ; Hnginin ; Sawyer ; 8-lncb Armstrong, blind ; Mclntjre's repeating ; Dim- 
mick; Stafford; 7-inch Schenkl; lO-lnch mortairwlth handles; Sawyer ex- 
perimental and other shell; 24 pdr. canister; 12 pdr. stand of grape; 12 pdr. 
stand of grape, quilted ; 24 pdr. stand of grape; Whitworth short shell ; 8-inch 
carcass ribbed; light ball. 

CapL McCarthy, Commanding Battery B, 1st Regiment of Artillery 0. 
N. G., at Cincinnati, also loaned a number of shot and shell, relies of the 
Rebellion. 



RELICS OF THE GREELY EXPEDITION. 

Th» Gredy ArtHefiag} Lady Franklin Bay Expedition, 1881-64. Loaned 

by Mrs. A. W. Greely. 

This flag was made by Mrs. A. W. Greely, and was intrusted to Octave 
Pary, M.D., and was carried by him to Greenland in a private Arctic Expedi- 
tion of 1880. Dr. Pary delivered it to Llent. A. W. Greely, 5th Cavalry, at 
Bittenbenk, Greenland, in July, 1881. The flag wss carried in May, 1882, by 
Lieut. Lockwood, 28d Infantry, to latitude 83 degrees, 25 minutes, lon^ 
tvido 40 degrees, 46 minutes; and was there unfurled by him at the nearest 
point to the North Pole ever athilned by man. In tlie summer of 18K2, the 
flag was carried by Lieut. Greely into the interior of Grinnell Laud, aud was 
unfurled by him July 4th, from the highest point in Grinnell Land, the 8un»> 
mit of Mt. Chester A. Arthur, 4,500 feet above the sea. 

In 1883, it was carried to the shores of the polar ocean north of Green- 
land by Lient. I.ockwood; taken again by Lieut. Lockwood southwest across 
Grinnell Land to the western polar ocean, where it was xlisplayed on the 
shore of Greely Jj'iord, May IGth. 

The flag was also displayed on the lanneh Lady Greely on a trip nwde dur- 
ing the summer of 1882, into Weyprecht Fiord, to the head of Lady Franklin 
Sound, and down Kennedy Channel to Cape Craigcroft; and during the re- 
treat from Fort Conger to Cape Sabhi in autumn of 1^84. The flaj* has been 
four years in the Arctic Circle, and has been unfurled nearer the iNorth Pole 
than any other flag in the world. 

Loaned by permission of Mn. Greely, from the Museum at Governor's 
Island. 

Small block of wood from the sheeting next to the keel of the U. S. 8. 
Bear, of the Greely Itelief Ex|)e(liti()n of 1884. 

Small block of wood from the keel of the U. S. S. Bear, of the Greely 
Belief Expedition of 1884. 



Digitized by Google 



94 



fVar Dipartm^Hi EMU, 



Piece of wootl taken from the shoe over the propeller of the llagahi|i 
Thetis of the r, reply Keiief KTp.-dition of 1884. 

S,uail Uock of wood frum the keel uf the U. S. S. Bear, of tboGreely Re- 
lief Exi>cdition of 1884. 

Wooden cane, made from the keel of the U. S. S. Bear* of the Greelj 
Belief Expedition of 1884. 

Bottle of rum taken from the cache in T.ittlcton Island hy Greely Relief 
Expedition, 1884. Deposited by Beebe in 1882. Presented by Lu ut. S. C 
lA>mly, U. S. Natry, to Capt. Geo. £. Pond, A. Q. M. U. S. Army, and loaned 
by Capt. Pond to Hmeam at Qovemor'a laland. 

Piece of teafher; the last imtioni of the Greely Arctic Ezploriog Expe- 
dition, taken from Camp Clay by Lieot. J. C. Colvell, U. 8. NftTy. They had 
lived on thii and rock Uchen for about three montha. 



MISCELLANEOUS MODERN ARMS, FLAGS, TENTS. 

ETC. 

Fonrtfen tword andtc^e btadest heavy and light, nearly all of Toledo " 

manufacture. 

Fourteen sword* and ttibres, old model, with brass or bone hilt, nearly ail 
for light artillery. 

Board nf swords ; showing cadet aword, staff and foot oAcert* tirords, 
cavalry officer's sabre ami their scabbards, in various stages of manufacture. 

Board of tweniy-fonr trowel bayonets ; comprising^ wooden models of com- 
bination and trowel bayonet blades, by Col. J. G. Benton, Ordnance Dept., 
and Felix ChilMngworth ; Rice's trowel bayonets, and various bowle knives, 
hunting knives, and intrenching tools, intended to be attached as a bayonet 
to the rifle ; one intrenching tool formed on bayonet scabbard. 

Breech Loading Rijlr ( ^nrinrffieliJ ); calihrt .50 : model, 1868. Turned in 
from tho field; stock broken, barrel broken ami twisted : brcfch and lock 
mecbaniHra perfect. lUuiitrated tlie serriceableiicbs of Spriugiield breech 
action* 

Cadet fmeinff mtuket and ha/yonet. 

Com mo, I bayonets and»word boiyoutiM, A large number fixed on boards 

and used for decoration. 

Prepared by Lieut C. H. Clark, Ordnance Dept., National Armory. 
Flags of different natumtt used for decoration, and supplied by the Navy 
Department. 

United State»jlag$. A large number hung from the walls for decoration. 

Sui)|>lieil by tlie Q. M. Dept. 
Moilds of tents; hospital, wall, common and shelter tenta, and Sibley 
conical tents, one made with vertical walls at the bottom. 

Furnished by the Q. AC. Dept 
Lo^ng radt fw carbinee and pistols. Will hold 20 guns and 20 revolvers 
securely locked in place ; revolvers above carbines. Rock Island Arsenal. 
Lotkinf/ racJ^ for rifles. Holds 18 Springfield rifles, with bayonets attached. 

Loaned by Capt. J. L. Tiernon, 3d Art'y, Newport Barracks. Ky. 
Settees and chairs were placed in the exhibit, loaned by the Bromwell 
Brush and Wire Co., Cincinnati. 
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UNIFORMS AND ACCOUTItEMENTS. 

Theie ate esMbited on lay figures of men dressed in uniform, armed and 
equipped. All but the flret figure came from the Quartermaster** Depot, 
Jefferaonville, Indiana. The figures are scattered about the e]diifalt 

1. Minute Man of the Revolution. 

Dressed in brown coat M'ith cape, scarlet waistcoat^ knee-breeches, slouch 
hat, shoes with silver buoldes ; powder-horn slung over shoulder ; squirrel 
rifle in hand. This figure stands resting against the gun and carriage cap- 
tured at Saratoga. From National Armory. 

2. Commissary sergeant ; full dress* 

3. Hospital steward ; full dress. 

4. Chief trumpeter of cavalry ; full dress. 

5. Private of artillery, time of war ; full dress. 

6. Private of eavalrv, time of wai" ; full dress. 

7. Private ul iniatiirv, time of war; full dress. 

8. Musician of infantry ; full dress. 

9. Chief trumpeter of artillery; full dress. 

10. Private of artillery ; full dress. 

11. Corporal of ordnance, time of war ; full dress. 

12. Private of artillery ; fatigue uniform. 

13. Private of infantry, present time ; full dress. 

14. Private of cavalry, pre«ent time ; full dress. 

15. Private of infantry, present time ; fatigue uniform. 

This flgurc shows the soliVier equipped for the fiild witli blanket, over- 
coat, canteen, enp. ami with liaversack conf uiTniii; meat can, plate, knife, 
fork, spoon, etc. Armed M'itli ritlc, and wcarmg tliu Mills woven>loop car- 
tridge belt wlHi 46 cartridges. 



MODEL HOESE WITH CAVALRY EQUIPMENTS OF LATEST 

PATTERN. 

The special changes in equipiuetit consi-^t in the adoption of the Shoe- 
maker curb bit, uith dfvice to prevent shorteninjj: the eheek .strap in pulliiif^ 
rein ; tiiu ui»e of a curbitie boot attached to the saddle in place of the old 
eodcet attached to saddle straps ; the addition of an infantry liaversacic, with 
meat caU) etc., to the equipment; adoption of a short canteen strap with 
spring liook for fastening to saddle ; and arrangements for attaching sabro to 
saddle or belt at will by detachable sabre slings after the model of the old 
Stuart attachment. The saddle has been improved in outline and made flatter 
under the bars. The Mills woven-Ioop cartridge belt is used, with buckle iu 
place of belt plate ; and a narrower carbine eling la adopted. 
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The model shows the horse equipped for the fleld, and a lay figure of 

cavalry private stands by the side. 

Keiton check-rein attachment. This is shown on the horse. It consists 
of a spring enclosed in rubber and attached to the bit, an extra rein leading 
from it The rein can be caught over the pommel of the saddle, bringing 
•light pressure on the bit and oontroiling the horsOt hut leaving him some 
freedom of motion. 

Figure 45 shows the construction of this attachment, and Fig^urc 4f) repre- 
sents the use on tho horse. The model horse was furnished through the 
courtesy of Mr. Mosbjr and Mr. ^her, Society of Clndnnatus in tibia dty. 
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SIGNAL SERVICE EXHIBIT. 



Tbia coiutota mainly of inatnunent* used in obtenratioiit for forecasting 
the leather. B^dea these iostrutueats * foil kit for field signalling witb 
flags and torches is displayed. Duly weather maps and reports are shown* 

The instruments include mercurial and aneroid barometers, and a large 
number of thermometers; common, sub-standard, minimum, solar-mdiation, 
wet and dry bulb thermometers. 

There are also the following instruments, which require to be more fully 
described : 

1. Sensitive nfflSfbium thermometer for ground radiation. 

In thb form of thermometer a degree of sensibility is claimed to be at- 
tained equal to mercury for terrestrial radiation. The bulb consists of a long 
cylinder of glass, hollow, and about which a second cylinder is blown and 
united at the open ends, so as to leave a thin space between them to contain 
the alcohol. The stem of the tliermometer is connected to a middle point in 
the outer cylinder. In this form of bulb there is a large surface, both internal 
and external, for the air to come in contact with, and the volume is small, 
making the instrument extremely senrilive. 

2. riciie eva])orimeter. 

This consists of a glass tube nine inches in length, graduated to show the 
contents in cubic centimotres and tenths. It is filled with water (preferably 
distilled water) and suspended vertically by an eye at the top. On the lower 

open end of the tube is a disk of paper, kept in place by a brass spring, 
attached to a slitted collar that moves along the tube. 

Evaporation takes place from the surface of the paper. The amount, in 
cubic centimetres, in any time is i^ven by the difference in the readings 
of the top of the column of water at the beginning and end of the time. The 
amount of paper surface from which evaporation takes place varies slightly 
in the different instruments, depending on the diameters of the glass tubes, 
which vary from H.O to 15.5 niilliinetres. There is about 11 square centimetres 
of surface exposed. The evajwration from a paper surface, such as is fur- 
nished with these instruments, is about one and one-third times greater than 
that from an equal surface of water contained in a shallow dish. 

The object of observations with these instruments is to ascertain the re- 
lation between the amount of evnpnration and the moan daily temjvernture 
and dew-point, as determined by the whirled wet and dry thermometer and 
the wind velocity. 

8. Standard rain gauge. 

The standard run gauge of the Signal Service consists of three parts. 
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PVar Depa:'tment Exhibit. 



viz. : The coUeetoTt the rueiver, and the overflow. The collector ia f annel- 
•haped, 8 Inchet in diameler at the top. The recelTer U <^UiBdrleal, S.ft8 
indies in diameter «iid 90 inches deep. The oTeiflow is 6 iodies in diameter 
and 22 inches deep. 

4. Standard snow gauge. 

The standard snow gange of the Signal Serrica consists of a cjUndor 8 
inches in diameter and 20 inches deep. 

♦ 

5. Draper's self-recording thermometer. 

This is a metallic thermometer. Strips of steel and brass abomttwelre 
inches long are soldered tliroughont their length. The difference In thehr ex- 
pansions causes changes in the ciuratiire of the strips, one end of wliich is 




flg.4T. 

flzed. The moTement of the other end, by a sutable derice, produces a mo- 
tion of the reglstning pen. The record brii^ a line traced on a disk, has the 
advantage over snch as make tracings on a cylinder, that the record for a 
week cnn ho seen ^ritllOut inconvonience. Tho disk holdinj? rooord paper is 
made to revolve once a week by means of clock-work. Tor the purpose of 



Digitized by Google 



fFor DtparimetU ExkibU, 



99 



insuring gre&ter accuracy in the record at times when the temperature is 
changing from rifling to falling, or tin reTene» liie instrament ii provided 
vUih two oooiiMraiid itript, io amused m to corre in oppoeile diiedioiis aa 
temperetnre duoges. See ngwe 47. 

6. Robinson's anemometer. 

The inatniiiieiit nied ligr the Signal Service for measuring the Telodty of 
tiie wind ia a modiiication of the BoUnaon anemometer, ao ananged lhat it 

Ciin be easily erected. The frame offers little surface to obstruct Uie passage 
of the witui !ind the velocity may be read either directly from the anemometer 
itself, or ttu' iastrumont may be connected witli uit electric self-regrister and a 
continuous record obtained upon prepared forms. The latter metliod is 
followed in the exhibit. The anemometer is set on top of the Ezpodtion 
bvulding, with electric connections running to the regbter. 

The TC'loi-ity of the air, or wind, ranpps from an almost impcropptihle 
movement to tint of ono or more miles per minute. On account of the fric- 
tion resulting from the moving air in contact with the surface of the earth, 
or objects npon the earth, the movemMt of the air is retarded near the rar'- 
face. It is estimated that the effect of this friction decreases from 20 to 50 
per cent, for tin first hundre'l feet above the earth, and gradually diminishes 
until it is believed to luive but little effect at an elevation of 10,000 feet. To 
reduce the pflFpet f)f this friction instruments designed to measure the velocity 
of the wind should bo placed as far above the earth and away from obstruc- 
lions as practicable. 

The raindtty with wMch the air mores npon the earth's surface at the 
several points of obaervadon has an important bearing npon future meteor- 
olot'ical conditions, and careful judgment should be oTerci-^ed in selecting 
points of measurement where the inHueTice of surmuMditiL^ ul jecta is reduced 
to a minimum, and the instrument ia suppuricd upuu u hrm uasis and kept in 
good running order. 
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